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( i ) f ;Xx, x 2 , XaX^xji^jx-enaa 
fc. - so-ZMV^/cii- s o 2 - z zm-to 

ry-yug. ^tpSS, ->7/S, tKB*'> 

yS, 7y-/^yS, T^KS, 7!i^7^ / 
^KKS, ^/^77^^7^/i, T/u*/U7 
TV-^Xm, 7^3*>'*/l'#^7 5; 30 

^S, T^yu^drvS, ^yU/*^ yl^3r->2£, U 

?>^B»aS:*LT^TtJ:v> 0 f;f:L, Xi, X 2 , X 
3, X 4v Yx, Y 2 , Y*RXfiY4<D'pft< fc t loli, 
«ft2KJl±Wl»SS:*t, fl.o, Xi, X 2 , X 3 , 

x 4> Yu y 2 , Y 3 ftt/Y*-e**naii»«^jR*ft 40 

nmXi~Xa, Yi^Y^fi&ffift&SU a 1-a 

|Rji*trotw45wi:tt4v^ bl-b4(i, -tftffUfi 
1% 

[f»#*K3] -«« (I) tf^W7njy7^ 50 



003-119415 (P2003-119415A) 

2 

<b&fe#, TIE-HRi* (II) T**$Jx5 7*nS/T= 
HK(II) 




(I I) t;Ri, R 2 , R 3 , R 4 , Rs> Re, R 

7/^^^ Ty-yu^i/g. T ^ Kg* T U -A* 
T£/£, !?WKS, ^yU7r^^7^S, Tyu 
^y^^^-S, 7!i- yu^^S, Tyu=i^r *>^yw^^yi^T 

^^yi^S, Ty^^v'tfyUTtf—yuS, ^rnlt^y 
7/S, T->yu**'>a, *yu/^>fyw^^S, 
v'lJyM-^v'S, T y— y^^->*yu>K^yuS, 7!J- 
yu^^»>^/^=yur S /S. >f S KS, ^nH^*- 
*^^yy^Sfcttr->y^**i-o ^ix^coS 

Ty^^m. HH>l<ti«Btt07 y-yuS, B& 

t>t<ttJ»atfi^^7 t oiRss:*-ro ^a, z^ 

Z2* Z 3 * Z4, Ri» R 2x R 3 * R^x R5» Re, R7» 
fttfRs*>'>fc< fcfc loll S*ft2«±wB»aS: 

Z,, Z 2 , Z 3 , Z 4s Ri, R 2> R 3 , 
R4. Rs, R 6 , R 7> ftt/R8T***nSB*S<0^J|i 
S^itefnd5 8K±T*fc5o l > m. n, p, q 2 , 
q 3 , <i+[±*:ft,?Mkmz^ li2<0SEft**r o 
Mil, (I) ^S^^^T**5o 

[H*rl4] sfrSE-fta: (ii) x-&£*iz>y*u*s 
T~>\k%mtK TE-«* (III) T«$li5 7^ 

ic<7y>f 
[ft 3] 



(HI) 




o*-Zi)i 



-«a din «k Zu z 2 , z 3 , z^tt-tn-ena 

D^S£^-f 0 fc£:U Z 2> Z 3 , Z«<D'pt£< b* 
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Hlott, Kitt2{(10|||||»U £o, 
'yT-yik-SW-ft^fotz*) , Zi, Z 2 , Z 3 , fttfZ* 

m, n, p&tfMtt\ -«*(II)<D»^tW«|-e4)a o 

[if *« 5 ] if #jg 2-4 ©^i"n^«cE*o-f > * 

[ m*e 6 ] x iz & &fm&fm*&tti- % 

[W #*g 7 ] 2 ~ 4 <Ot vf *ia»fcEtt<D>f > * 

£fcli§f #Jg 5 HEi^y^^x y bmMRM>?Z 
ffl^tlftMtS r t J: 5 ft SHfcjBffe^*-:/ 

[ifi*rS8] TE-»i* (IV) -e*S*t5rtSr« 

[ft 4] 




(IV) f;Zu Z 2 , Z 3 , Z 4 ll**i€ft*b:£ 

wWkt>L<\tmw.&<D^vmm&mL. l 12:35 

£U Z^ Z 2 , Z 3 , Z 4 ^>4<Hloll 

9* Zi, z 2 , z 3 > swz 4 t?**nsa*a 

[0 0 0 1 ] 



5) <z>ekfi*ffi^Hi--6o 
[0002] 

E«*t», «-T-¥Jl**^E»*t», fi?^nyyft 

tv*o Sfc, »»^r-ttcroft^»«*^^*3^ 
f-f^/u-fmcD ^pdp tcjo^r, nft 

1^0 rJx60*9-IBfljtE»*t» J ?»*7--7^/u^- 
■ett, 7/u^9-B*«:Sa*>5iM±E«-t--6*^, ^ 

[0 0 0 3] <(>9*J*y hE**«fett, #»#*S3Sc«B 

t'*5:i, iSiSE»^^rfl8ftit, Eflw^BHaw^ 
ft^wt, 5ii*7-E»* s §*-e*)-5wt/j*e>, 
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fc**, fc5^tt»a*(wJ:9j8»S:Kgiti:tB*ii:5*' [0 0 0 8] yu^ttffit^SlBtt^Si: 

tt, 7Xtt-T^^, tttt^^^, *S^ttB# (SHS!) *«tTfcixr#fco fctitf, SMtt^7^-M/^h 

[0 0 04] r<Dj:9^-f ^9*s=.y YWBfMA^^Kz L> ^ ^^fe<O^T^fei-5^feSr^7 >f /u 

s*T?*>sr.t % Tk^m&^tt^z^m^mtix^z zzk&xzz 0 rjxe>©*ttfi % ft»«HJWfli-afca 

K# S Jx-O 20 i?9 fcB#te^BJRtt#«Jx 6 as/fl t * 5 

[0 0 0 5] 6#£>'T>fetS£*U S J£<*ab;h/0^rtS. SMffl^fc^7-7^;^tli 

efe**M»«**£#i-3>f ^^S#Ji«:*i-«S* [0 0 0 9] ±E©#fl*-(HI[fflt5ft*i:tt, *iit 

[0 0 0 6] ■■T-¥K*5SSrfflffiLfc*7-=trr, * «*«=Tt-*sttSS^tt, MitfBJttt, B»ttu BS 

Hi:Ov erhead Pro 30 [0010] Ztl^i/T t LTfi, 

j e c t o r (EJLTOHP) ■CttfflSJxSKI^BBIIfcft 3\ fe»i:*E*itlcflHxfc7* p >>7^^»ffl 

^{r^gfc^-fryb r^-#»MBg6 2- 1 5 7 0 5 1 *, [00 11] hfE»ffl>( V* Kfflt * bftS 

P62-25595 6^M#i¥6- 118 7 15* i/T is (D&MWtt k LX\$7 * * >sT h^7x^ 

«t*fe5/:»()iiwt<, m&mvT&mn [0012] S:t>£$Mf;:^£r£;fx, mmztix\,^ix 

tM^Ltftffllfcht- -«l¥3 - 2 7 6 1 6 1 (6) "C^a* iXS7^ o S/T^^KWtoS^Jf 5>ixSo 

*, 1*17-209912 *, [S18- 1 2 3 0 8 5*fcKI 40 [00131 (0 Direct B I u e 8 6XteD i 

SJht^S*, rtl^^h-^-|iiS?(CSP^tt^Si<, rect Blue8 7©t}ft«7*B5/7^fc* 

fef@£{tlift^t><a<^ B#tt£IBIBa s *S 0 *[ f^ff, Cu-Pc - (SOa Na) m :m=l- 

[0 0 0 7] fi*Ml&¥!Bfttt. S6a*5/hS"Cfi3^ Kt 4<DM&m o i^+R^^WaBS^^fflt^ 

j^^s* h^^^f^Lfe^WLXl^o tffRitfi [0014] (2) Direct B 1 u e 1 9 9RV«$ 

¥8E»-C?ffifflSix-5fe*JwS*$4xStt|gi It, ff£ BBBB6 2- 1 9 0 2 7 3^ #TO6 3 -2 8 6 9 0 

L^fePia«SrliatB*5»iR«rtt, »te^tti«c?« ** 4#BflHB6 3-306075 ^ «RfBBBg6 3-3 0 6 

O^#tic0pEiAl. Sft^r^tt, »6*LfciBtt^#aB*tt 0 7 6^ M?2~ 1 3 1 9 8 3*, #W3-1 2 

jjs*(f feJx-5^, lt«4afe*x-Ct^fe*T?(icix6<ott 2 17 1*, W¥3-2 00 8 8 3^ »BBsp7-] 

flBSrl-^TSSJEi-Sfccoii^tv Mxtf^^tt^B^ttt 50 3 8 5 1 1 *^JCSE«(0 7 ^ o ->T~ f^jx 
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II Cu-Pc - (S0 3 Na) ra (S0 2 NH WRI*G>fetM«** < ^fki"5 ^TIBtt**>«. 

a)„ :m+n = 1-4 [ 0 0 2 1 1 S ?>t % l*^«*BBHfc *Jf 

[0 0 15] (3) 1#^Bg6 3-2 1 0 1 7 5^ ^Pag 5 r t <0*t ^^BMktetf* «fc 

6 3 - 3 7 1 7 6f, ^t^BS6 3- 3 0 4 0 7 1 ^ # oT^^y-ytetfeWrifeL, fc 

ffl5p5- 1 7 1 0 8 5*. WO 0 0/0 8 1 0 2^ teTUTL£? 0 

lcE^7^p^r=y^»[ «^tf, Cu-Pc- [0 0 2 2]-*, hy73i=^^Vffe»Xt//Xtt 

(C0 2 H) m (CONRx R 2 ) „ :m+n = 0-4 fi»^o^T»i, feffittft#"t?*>5^. iBjfett, 

[0 0 16] (4) ftfflms 9-3 0 8 7 4^, ¥fffi¥- 1 [0 0 2 3] ft/H Lt\ £§t|(OS/T 

- 1 2 6 3 8 1 ^ ffl¥l- 1 9 0 7 7 0^ M¥ 10 *fcj£<«MI41l« ifc^Hftf^JStt^tdSJx 

6- 1 6 9 8 2*. W7-8 2 4 9 9*. #i¥8 5»&##<ftSfctf\ »fcA»4feftSr# U 7t^$ 

-3 4 9 4 2^ ^¥8-6 0 0 5 3^ 4£M¥8- tt*5 JztfUft+Oigtt^^ (NOx. t/>^^iWkft 

1 1 3 7 4 5*. #M¥8-3 10 116*. #*<7)fdl S O x ft E¥ttfctfftfcfe*XtM 

0-140063*. »BBspi 0-298463*. ft /&4^£-f£^&< S^ft* «t 5 Clfto TV >£ e 
BB¥1 1 -2 9 7 2 9*. ftBB¥l 1-320921 [0024] rKb^B*SriiS V 

*. EP1 73476A2*. EP468649A1 t*lfct>'7VfiS 7^d«>7^W^W 

*. EP 5 5 9 3 0 9A2*. EP 5 9 6 3 8 3A1 XtfW V/ ^^(^BBISttffljiSrftft 5 £ t T**oT, 

*. DE 3 4 1 1 4 7 6*. US608695 5*. W t ^^^S»Sr»^"f-fe*X^ fimfeftTV ^ftl > 

0 9 9/1 3 0 0 9*. GB 2 3 4 1 8 6 8 A*Hi^ tt&K:fc£ 0 

m&<D7*ui/T~>ik&M Cu-Pc- 20 [0025] rtl^T. *y^^BttSrft#Lfc7* 

(S0 3 H) m (S0 2 NRi R 2 ) „ : m+n=0- P->7=y&**fc Lttt, #i¥3-l 0 3 4 8 4 

4©ft 4 to, rn^O] *, ftBB¥4 -3 9 3 6 5*. M2 0 0 0-3 0 3 0 

[0 0 17] (5) ftffiBg6 0-2 0 8 3 6 5*. ftMBS 0 9 *^#M^£jfc/0 t *t6ti £;ft&0^ 

6 1 -2 7 7 2*. ftBflsp6-5 7 6 5 3*. #i?8 fttt^(C#^SE$tt*Wfi:$^:S^fi^oTt 

-6 0 0 5 2*. ^¥8-2 9 5 8 1 9*. <^5M£T*&9. ^TW^t?* ££ffi*£>S#S:* 

0- 1 3 0 5 1 7*. ftBH¥l 1 - 7 2 6 1 4*. ft« »^«JSt--5«iBi*:«tti-5^ttSoTV^^ 0 
¥1 1 -5 1 5 0 4 7*. ft£*Pl 1-515048 [0026] 

*. EP 1 9 6 9 0 1 A 2*. WO 9 5/2 9 2 0 8 [«W* S W* t«t 5 t "t"***! #«93li, ffilEftXK: 

*. WO 9 8/4 9 2 3 9*. WO 9 8/4 9 2 4 SSttSiaWSrABfe L. WTO g ^^^^5 C £ £^JS 
0*. WO 9 9/5 0 3 6 3*. WO 9 9/6 7 3 30 i:ti 0 fiP%, ( 1 ) HJSfi^feStt 

3 4§?l:ffif^7^p>'7^yft^[ Wjttf, Cu LTfeS^tt^ff^KJte4*ttS:*L, fioft, SR, fi 

-Pc- (S0 3 H) 1 (S0 2 NH 2 ) m (S0 2 N fe^iWaatOf^^^WLT+^ftK^ttSr^r-t 

Ri R 2 ) „ : 1 +m+n = 0~4<7>»] 5fr&ft*fe£"J it, (2) 

[0 0 18] (6) #M8S5 9-2 2 9 6 7*. #HBg6 feft^B*tt^«llfc«fell«^«fe«-»Sr4*.S, -Y 

1 - 1 8 5 5 7 6*. - 9 5 0 9 3*. >9*J*Ly ^WMffltfM fSfREfttmi^ti 
3-195783*. EP649881A1*. WO tt5-f V? h. t^¥Sffl^^7- hi"—, LCD . 
0 0/0 8 1 0 1 *. WO 0 0/0 8 1 0 3 *^f£ PDP ft ifOx w ^CCD ft if<0*«*^-TfflV^ 

«co7^p ^r=->it^m witi. cu-Pc- (s ns*7-7>f/u^-ft^<o#a»feiirift»rt*afiR*sr 

02 NRj R 2 ) r. : n=l-5^f] tlfttSIt, ( 3 ) ftte, fit 7 * d->7- Vfk^WK 
[0019] aft-«lcj£<ffli>e>ixT^a 40 W*«)ttffllcj:9 6Sf*feftS:#L^ *&UW»*(DiS 

Direct B 1 u e 8 7XJ1D i r e c t B 1 u t£#*, fti!* LT S$tttf>ii&V Miff* £712 

a. -«ic»e>nr^5^if^^fe*^>f^n-fe*^ -r>^ hmmjjtkzmm-rzz. rv (4) ± 

[0 0 2 0] LfrLft'tfb. y#oi'T~>\t'&fo\att iB«E»*^^/V^afel^t^±**^IBftfi¥ 

H^igST**>S 0 ^Ofc^^tib^fe^Sr^TW^^ [0 0 2 7] 

-r&<0#At>iaL"O*So L/j>Lft/^b. -rv^^W: tttjtE^tt&c/^^Bg^tt <Dffi 



6, fa§**p?>*LT^4^»^fe*«ifi (®fe<om&m 

E-«* (I) ^sn57^Di/r=yft*W:± 
t5l:iofc 0 ±K«)**W<0W»±. TIB 

[0028] i. Tie-Ka: (i) t**n57^'> 



[0 0 2 9] 
[ft 5] 

{ I ) 
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11, -ti v t-E r lxaa:^0-4<ofi«Sr«i- o Mil. *3Rg[ 
2. ±121. (ria«^*&ISft^ia*»S:^trC fc £43f 

TiB-tt* (ii) -e«$ixS7^ci->T=wk-&»T? 

[0 0 3 1 ] 
[ft 6] 
-*K(II> 




[0 0 3 0] -«5t ( I ) * ; X 2 , X 3 &tfX 4 fl 

*n?Jxas*r, -so-zxtf/Sfcii-sOs-z 

t Kd^^S, =hoS, 7;/S, T/l^yUT 

g, T/U^r/U^^-S, 7!)^ftS, T^^r^A- 

^/1/7 7^/WS, 7^n^^^/^n/l/S x ^XD^ 
:t^>S, 7/S, 7^'>i, #A-/<^/U** 

*>S, y!i/^yi, 7!i"/^^ry^^^I > 
7y^t^yi//^^7;yl, >T 5 Kg, n 

X 3 . X 4 , Yi, Y 2 , Y 3 RUY 4 <D'pft< t 
«*»2«±<Dfi*££*U lo, X,, 
X 4 , Yi, Y 2 , YaRWY-.-CS^ixaBSl 
*^**Ottfn^8H±"C*So aJ-a4 ( b 1 ~ 
b4tt, ^1^X^X4, Yi~Y 4 £>EftS«£S 

rt\ i-^T^HNff-OH&acfctti^o bl-b4 



Xi, X2, 
fc 1 oil, 

X2, X3, 



10 



20 



30 



40 




{5(0)^-2^11 

[0 0 3 2] -jftifc (I I) + ; R», R 2% R 3 , R 4 , 
Rs, Re, R 7 , X^Rstt-tix-eixaSrj^, 7k*J!g^ 
^p^VI^T-, TALI'S, y^D7/^S, TvL-^ 

^hPl, T^/S, TA^A- 
, 7!l-^yl t 7U' 

*/u*>t^ Kg, ^a^^ta^ 



g, 7y-yU7^ /S 
^//l/^7;y 



50 



& 7i;-/^y*/ufc/u7^i'- r * Kg. ^ 

Z 2 , Z 3 , Z 4 (l^H^^v7^, BttfcL<f4«fi» 
^7/^/uS, fi»&L< ti&fittO^* nTA^vu 
B»tL<l4tSB*OT/u4r^*, M*fcb<te 

Zix Z 2 , Z 3, Z4, Ri, R2, R 3 , R 4 , Rs, Re, 
R 7 , StJfRe^>4<ttlolt #*»2SUbtf>B* 
g£^U S.o, Z, t Z 2 , Z 3 , Z 4 , R K R 2 , 
R 3 , R 4 , Rb, Re, R 7 , RU*Re"e*£*l<5B«U£<B 
^*ftcO|KfP*S8W±T**>5o K ni, n, Pl Ql , 

q 2 , q 3 , q Jl^n^iX^iLi;:, 1 * 7t {1 2 £>S3&& 

*1% Mil, (i) <Df§&kffl9k-?kz* 

4. (II) 'V%L£tiZ>y9ui'T->\\&m 
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tf\ te-«* (iii) -e&ztiz>y*v*sT~^ik 

[0 0 3 3] 
[ft 7] 
HBfc*(lll) 




[0 0 3 4] -«* (I I I) Zi, Z 2 , Z 3 , Z« 

(IV)" "'" 



^(7)2 0 0 3- 1 1 9 4 1 5 ( P 2 0 0 3 - 1 1 9 4 1 5 A) 

12 

*«g&co^xnSS£:3H-o fcfcU Z u Z 2 , Z 3v 
Z 4 (7)'>4<Hloll £*«2«±<7>B*£«r* 

Z 2n Z 3 , &tJ 5 Z 4 T-*$tL5fi«iS^9R»ojBft35S 

i) ©»&tw«-ejb5 Q 

7. ±152. ~4. (0^-r*l^C|B«^-fV^*fctt5. iwIE 

8. TIB-»* (IV) -C&SftSr 7 

[0 0 3 5] 
UL8] 




40 



[0 0 3 6] (IV) 4>;Zk Z 2 , Z 3 , Z 4 fi 

-tti-etbifiS:^, -Ai-L-A 2 -^Sr*-rAi, A 

■»tUli«tt©7x=i/y 1 B*t>L<H:«i 

^S^^-To fc£U Zu Z 2 , Z 3 , Z*0'>4<fcfc 
lofi, jK**2«±<afii&S«r3eU to, 7^n>> 
r = Wfc£tt-#**fc!!K Zi, Z 2 , Z 3 . Rt>'Z 4 T- 

9. Z,, Z 2 > Z 3 , Z*0&*#, K*ft2«± (ff* 
L<ttj^**5 0«T, J:9tf*L<tt3 0«T) ^® 
UUSfrSU JLo, Zk Z a , Z 3 , Z<.T**S*i<5tt* 
S«0jS*«^ttft^8K± (ff4L<ttft*»2 0 0fiJl 50 



T\ <£9£?£ L< 111 2 OJL^T) Ai, A 2 tf& 

0 2 NH-, titli-C0 2 Q^TA^yU;*- 
^rv'Strfo'K l=m=n = p = lt'fc^ ^O, Md5 
Cu, Ni, Zn, Al (ffSKfiCu) tfcS^ttWI 

[0 0 3 7] 

[ 7^o^T^wt^*]*-r, (i) 
t?» $ jx s -7 * d > r ^ x k o i * x mm^mm -r 

[0 0 3 8] 
[ft 9] 
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[0 0 3 9] ii(rE-«5£ (I) Kfct^C, Yn Y 2> Y 
3XtfY*l±*jx«h4*£fc, Any^, 

ry— /us, ^rntt i/7/s, t Ko* 
= 7y^^->£ t ^ ks, ry-zur^ 

t^yS, 7y^t^y^?^fc/H, ry-zM-* 

•>*^;i/7^& ^ * Kg, ^rnlfti, * 

[0 0 4 0] +T*t, TK*^, ^oyy^, T^3r 
/UK, Ty-/uS, *>T/g, TvU^^^S, 7; K 

[0 0 4 1 ] X 1( X 2 , X a AUXM*tl?tl&*L\Z % 
-S0-2W/^/:l±-SO 2 -Z^L 4 ff*L< 
(i-S0 2 -Ztfc5o 

[0 0 4 2] Ztt*Jl-Pn»ft«r, ttmt>L<(iteg^ 

st^77/^/us, a»t>t<fi*i«*^r y-/u 
^i<[iiii^7/^/^ 4 amt> l< nmw&(OT 

[0 0 4 3] X,, X 2 , X 3 , X 4 , Y t , Y 2 , Y 3 /£t>' 
Y 4 0'>4<ttlo(l % £*&2tt±<DE8l£** 
U lo, X 1( X 2 , X 3 , X 4 , Y, % Y 2 , Y3 

4 -e* s 4x ^ ^i&s <om m%L<D ten # 8 « ± *> a o 

[0 0 4 4 ] -tCOfffc, X,, X 2 , X 3 , X 4> Y,. 
Y 2 , Y 3 Rt) c Y-,^>4< t t> J «*«3W±£> 50 
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g^S^^t. Xk X 2> X 3 , X 4> Yx % 

y 2> YaXcfY^^sjxaams^ssftottfp^s 

BllT'J)5:W5jf*L<, MtC, Xi, X 2 , X 3> X 4 
tf\ £**2«±<D«*zS«:*U lo, Xt, X 2 , X 
3 , X 4 . Yi, Y 2 , YaXt^Y^S^lxSaiftS^* 

X 2 . X 3 , X 4 ^ ^*»2«±<7)|l«iSS:*L, fl. 
o, X„ X 2 , X 3 , X 4 , Y 1 N Y 2 , Y 3 &t/Y 4 T-ge£ 

[0 0 4 5] Yu Y 2 , Y 3 , Y*fttfZ 

[0 0 4 6] («*.tf, *MMK?\ **JR 

^) , $sif&i-i 2^H^^7t^ife«r/u^us. 

JK* « 7 ~ 1 8(D77/^/l^S, ^**2-l 2^>T/U 
^^^S. «*»2-l 2(7)i«fcliMl7y^^ 
/l"S> J^^3-l 2(Dl8^;(iMly^7/^ 
^t3-l 2«t«*fctt»ftfr>^P7^ 

/l^ T/ptVK ^fyyaf/K t -;/fvK 3-^77" 
PtVut^^yotVK 2 — * 1 -^^yu-j: 

fvK 2-*# V-XyUtfi—yio^K 3 - 7 ;n / 3r :/ 
PtVK h y ^yu^-p ^^yw, n^Z/^yUft ifd# 
S) , ry-yt-S (giJxlJ, 4-t-y^-yi- 
7x^K 2, 4 - is- t — T ^/U7x-/U4^# 

S) , ^umm («Atf, -Y^^/yyK t°^^y 

/K hyr^yyK 2-7D/K 2-^^^yu, 2-t° 
Il^^/K 2-^y/f7/y/nS:^#S) % ^>T 
yS, t Kp^r^yuS, ^FpS, 
/S, Tyu^yu^^v/S (W^tf, ^ h^^>, ^ H^f 

2 -p« h^v^ h^ry, 3 ->T t°yu^3->, 
2-^^^^yu^n/^ h^rv^if^^S) , ry-yu 
^^r^>S («ifi, 7^/^r>, 2-^^yu^^y^- 

4- t -y^/isy^; ^f>, 3-^hP7x;Jr 

3 - t -y^/U^^^^/U/^^^^^^/^rv^/^if 

, T^yuT^/S (Wxitf, TirhT^ K. 
>X7; K, 4- (3-t-7 J f/u-4-t Kp^y7 
^/^rv/) ^y7;K4^#l) % 7^/U7^y 

7x^7-;/, 2-^pp7=y;4^ 

^;b77^^7;yS (M^tf, N, N-^^PtVu 
7,^7 7 ^^7;/S) . TyU^f^^S (Mxtf. 

^) , 7y-/UftS 7x=.y^2j-, 2-^ 

h^ri>-5~ t -t^fvU7x^/Uft, 2--yj/U^t> 
y7x^/^t) , TyU^yU^-^r->^^^^yUT^ 7l 
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(flirt, / mr->*^*=^T$y) , ^^V7; 
KS (flirt, *9VWfc % sT% K, sOlfyxsl-Tb 

tei?<n&m) , (flirt, N-^/u;* 

/Uy^^/K- N, N - ^ ^ <J t^ ^4 

*>f/K N, N-^B^^r*^^ N, N- 

(flirt, tfyXArft^JK ^^yOl^r^K 

T/uap-^**->*yu*=i/uK (flirt, * 

(flirt, l-7x^rh7/"^-5-t 

7/S (flirt, 7x^U7/, 4 h^ry7xn/U 
7/, 4-tr/<p>fyur S y 7x^7A 2-fcKo 

(flirt, Tirb^r^S) , 
^v'g (flirt, N-^5vi^/i^^/U3h^v\ N 
-^^^vu^A^^/u^df , v/y/U* 20 
(flirt, hU >^/U^y^^-^r^, V-f^/ls* 

^7^/1 (flirt, 7^/^->^/uxK^/UT^ 

y) , ^ (flirt, n-***>w =• k, N~y 
$£f£¥<D&m , ^fpfftj (flirt, 2 

-^<y/f7/!)^t, 2, 4-5^- 7 

1, 3, 5-hy7/-/U-6-ft, 2-t°yv>Vu^ 

ahfcif*)**) , Twuy^/ug (flirt, 3- 7*/ 

^yyDt>7/U7^n;l/l) , /fc*/fty/Ug (flx. 

rt, 7^ 7 y^K ir*?^^*^^*) 30 

(flitf, 7 31/ ^'>/J^^;US) , T 
v'/i'S (flirt, TirfvK 3-7x^n/N/^f 

[0047] a l~a 4, b l~b4tt, -tft-etuXi 
~X„, Yi-Y«<D|ttMMi**U a l~a4Ci, ^ 

m**:&K0~4<Ogifc£3|-ro a l~a4<7) 

[0048] a 1 , b 1 rt, a 1 + b 1 = 4 OHft&M 40 

Oil, a 1 # 1 *fctt2£r*U bl^3*fctt2Sr* 
tto^Wtfc^ ^(Ott'ta HM^l, bl 

[0 0 4 9] a 2, b2il a2 + b2=4«« 

fc-rtft-enaao o ~ 4 ^sm^* t , s l ^ 

cote, a 2# 1 Sfctt2«r*U b 2 ?*> 3 £*:rt 2 
-f J&^Jbtf "C* 9 , a 2#1 SrSU b 2 

# 3 t^W^-b^ft feff * L t 
[0 0 5 0] a 3, b3tt, a 3 + b 3 = 4 cOBSffi&ffli 50 
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Ott, a 3tfSl4fcfi2«:*U b 3 # 3 4fcrt 2 £IE 
-tmfrGttX-lb*) % ZVxpVba 3*:ifrXU b3 
ri*3 **^|l*£;b**s*fcif4 

[0.051] a 4, b4te, a 4 + b4=4 0BI«S:iS 
fc-r^tl^n?43zCDO~4^»^^t, WJIP 
<7y|2, a 4#l£fcrt2£^U b4#34fcrt2«r* 
■fia^fc-fr-C*) 9 , ^tt'ta 4^1 b4 
35S3Sr*1-fi*-&fc-fr35S*fc#s U\ 

[0 0 5 2] Mrt, AJR5c*4fctt-t^ltft 

t Uli, 7k§SfJ£T\ XtfLi, Na, K, Mg, Ti, Zr, 
V, Nb, Ta, Cr, Mo, W, Mn, Fe, Co, Ni, Ru, Rh, P 
d, 0s, Ir, Pt, Cu, Ag, Au, Zn, Cd, Hg, Al, Ga, I 
n, Si, Ge, Sn, Pb, Sb, bi^<D&mjC$l&^lf btl 

*S<^t Ltli, Si(0H) 2 , Cr(0H) 2 , Sn(0H) 2 

mfbtiZo ADyywtitu, aici, si 

Cl 2 , VCl , VC1 2 , V0C1, FeCl, GaCl, ZrCl##Wb 

*l£ 0 4^t?t>1*^, Cu, Ni, Zn, A1*)W#4L<, Cu 

#*fc#4 U\, 
[0 0 5 3] 4fc* L (2«(75ig^S) ^LTPc 
(7^y7^7fft) J5S2SflC (flirt, P c -M- 

L-M-Pc) 4fcrt3j^£^j*LTt>J:<, 

[0 0 5 4] LT-*^ixS2ffi^5Se£fi, *^>S 
(-O-) , (-S-) , U/U7$~;i,m (-CO 

-) , ^^Tt^^m (-so 2 -) , -r ^ (-nh 

-) , ^f^S (-CH 2 -) , >Rt>*r.tibSriH^ 
[0 0 5 5] Yx, Y 2 , Y 3 S(J t Y4**t^oyyB : f 

[0 0 5 6] Y», Y 2 , Y 3 »r;Y4^St7/^/uai: 
rt, iftl^ 5 7/^/^ i (/Mg»(7)7 /^/U 
S^4tl5 0 T/U^/U^(i, «*JB^-ft*S 1 - 1 2(7) 
7/^;uSW^l^ 0 fittS^PICli, tFo^ 
^ 7/U3^yg, y7 7S x joJ:t;/Npy7i^t 
Tyu^-/^<ofl(c(i, ^^yi/, ^i^/u, 

[0 0 5 7] Y,, Y 2 , Y 3 WY^if7^D7/^ 
/^{^fi, HMft£«:#1--5 >^ d7/^/^J;(/»| 
ft(Oy^n7/^/*5^il5, D7/^^li: 
LTrt, H*W?-ft^5-l 2<Diy^ D7/^/W 
4Ll\, y^D7/^/UScQp|{:(j:, y^p^^,^ 

[0 0 5 8] Y,, Y 2 , YaacrY-.^SEi-T/uy^/uS 



17 

»#2-l 2<DT/\'fr~/\'&tfitf&L\'\ T^tr~/i>m 
[0 0 5 9] Yu Y 2 , YzRXfY^miTTy^^m 

^£ns 0 10 

[0 0 6 0] Y„ Y 2 , YxRVtY^mi-TV-^miZ 

1207!)-^SW4U\ ttlfeS^WKJi* T;v* 

r y— /uS^Wlctt, p -h 
!J/K p-> h^'>7x-yK o - ^ d n y m^/ujo J; 

[0 0 6 1 ] Yu Y 2 . Y 3 &tJ«Y 4 ^*i-^xn|SS^ 20 
tt, iiS^rf t ^ d f g jo J; U'ii^^^T n f 

ys^us, 2-^=^£*5<fcD f 2-7y/us^aix 
So 

[0 0 6 2] Yi, Y 2 , Y 3 ^t;Y4^gt7^^/U7^ 

m<DTsi'3c;\'7$ ;m&£1ztiZ>o 7/u^7;/i^ 
LTfi, ^StS^ft 1 ~~ 6 <OT /^/U7 S / L 

\i\ 7***7 $;&<omz\* % y s /S*3<t{; 30 

[0 0 6 3] Yi, Y 2x Y 3 Rt/Y 4 ^^i-T^3^'>S 

3^*>S^*n5 e 7/U3^'>S^ttft jRSJSS^ 
1 ~ 1 2W7/U3^^Sj5Sj}ju\ IllftS^ffil^ 
|± % 7/^^'>MO t t Kn^$/^S*s§44x5 0 7* 

[0 0 6 4] Yi, Y 2 , YzRXfY+fcmi-T ))*-*** 40 
vSUi, g^S^Wt^7 y -^t^yS^ctO'il 

LTte, ^tWR^fta* 6 1 2<oTy-n^^>a^ : F 
£U\ BSig^Ji-f*, 7/i/3^'>S^Sh5. r 

So 

[0 0 6 5] Yi, Y 2 , Y 3 &^Y 4 «t7; KgC 
^£ixS 0 T ^ KiltLm «»«^ft*S2-J 2W 50 
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7; K*a*ff*U\> T ^ K^OfllKtt, TirhT^ K 
/nfty7; KS, ^yX7^ KS*5<fcU<3, 5 
-y^/^yX7; K£#£*Jx*„ 
[0 0 6 6] Yi, Y 2 . YzRXfY+tfmi-TD-frT* 

m<o7})-fr7$;m&$$.tiz>o 7v-*7%;mt 

LTfl, 6 -~ 12 <D7 9 -*7$S m$W 

[0 0 6 7] Yi, Y 2 , Ya&tfY^t^W KStr 

II, 3-/f/^KKS, 3, 3-y^f/^KK 
[0 0 6 8] Y^ Y 2 , Y 3 SU { Y4^St^^7 7*-f 

*7 $ S &<DMfcte. N, N~yyptV^;U77^ 

^7;;sm^ 0 

[0 0 6 9] Yn Y 2 , Ya&tfY^^I-T/U*/^;*- 

7***?-*mtf$titlZ> 0 7***3-*mtLXl^ 
«*JRT-»* 1 - 1 2(7)7/^/PftS^^ll\ T 

[0 0 7 0] Yi, Y 2 , Y 3 atfY4)5S»t7y-/Uf* 

ry— /u^^-s^Sixio 7y-;ufts^Ltit 

i^3R^ft^6-l 2©7!I-^«3)Sff$U\ S 

[0 0 7 1 ] Yi, Y 2> Y 3 ^OT4^it7/^^y^ 
/^x/U7^ ySi-IL I»S^tt57/^Jry^/u 

^s^nSo 7^^^/^7^ia 

Til, j^*^^-i^^^2~l 2<7)TyU^^r'>^^^^^T 

trii, j. V^r'y^^^-^7 * yg^^^ix5 o 
[0 0 7 2] Yi, Y 2 , Y 3 RXfY 4 ^mi-^^>7 ^ 

LTfi, ftmW^-ftas 1 — 1 2 0^*^7$ KK* S » 

^>ty7w^yr$ K^4Jx5 0 
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[0 0 7 3] Yi, Y 2> YafttTY*^*-*-*/^*^^ 
[0 0 7 4] Y,, Y 2 , Y 3 ^OT4^St^/^7^ 

T y -/H#4Sh5. ^^7r^/^ 

MlCtt, y^fy^^77^^i;0'i;- ( 2 - t 10 
Kn^v^^yu) ^/U77^^1, y^i^yu^yu^r 

[0 0 7 5] Yi % Y 2> YafttTY^fc+TA'a*^* 

S*5 «fc t>**SB&<£> T a * # /V# * *l 5 o 
T/u=i*^*yUjR=/u*tLTtt, j^R^fttf 5 2 ~ 1 

[0 0 7 6] Yu Y 2 , Ya&T/Y^iS^^nS** 20 

[0077] Yk y 2 , YaStJ c Y4^*i"ry r S(-tt, 

30 

[0 0 7 8] Yi, Y 2 , Y3^OT 4 ^$try/^^y 
B***r#-*"5TS/yud-*->**5j:t5MB*^ 

[0 0 7 9] Yi, Y 2 , Y 3 &U ? Y4^t*/U/<^/f/U 
^vSKft, B&S£#^6#yU/^Tr^/U;^^S:fc 

* yl^MCIl, N - * A"<**f A-** 

[0 0 8 0] Y u Y a , Y3Xl/Y 4 3&S*i-->y^*^r-> 

[0 0 8 1 ] Yi, Y 2 . Ya^'Y^l^y-/^* 
/U^n^S*j < tO«SttE*^T y -^t^y^7/^'^^S 50 
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SffIST-«rt s 7-1 2 cor y -/^^y^;ufc/*W 
*U\ T !l— ^♦^^/UaR^/u^Wtfl, 7*/ 

[0 0 8 2] Yi. Y 2 , Yalltf Y*36S*i-T y -/U** 

*S/#/UsR=/UT s / **5J:tx*lB*^>r y -/^Jry 
*;u*=/U7 5 yJitftShS. ry— yu^^^yU/K 
^yi-T^ / Si LTtt, jge«S^«3&s 7 - 1 2cDTy~- 
/^*i/*/U*=^T$ /£##£ lt^ 0 T y — /Uah* 
y^;U#^yU7^ /£tf>01fcfi, 7 ^ / v^yU^yU 

r $ /K^sttSo 

[0 0 8 3] Yi, Y 2 , YvJklfY^miTJ S KSi- 
[0 0 8 4] Yx, Y 2 , Ya&tfY^SI-^xngR^* 

So 

[0.0 8 5] Yi, Y 2 , Ya&VY^^-r^^^yyuS 
fi»S*Wi-5^^*y^S*3J:tJ c «lB*w*^ 
*y/i"£#££ix5o ^^*y^S^«twfi, 7^/* 
y y^& j: t> + y m^/u*** y /u**s**ix 

[0 0 8 6] Yi, Y 2 , YzRlFY^mi-Ti'/l'mz. 

[0 0 8 7] Z*S*-*-TyU4r^St-H:. K*2E*#i-* 
T/u^/uSfcctt>*Mfi^T/U^^S^^4ix^ 0 Tyu 

\*\ Bft^W-t^ t Ko^y/L'l, TW= 

^/U7 7^^^S» T/i^^^yi^^yug, #yu^^e 

Kn^r^^yU, > h^y^f /K ->T/Ji^yU, hy 
yyl^^-ny 3-[3~ (1, 1-yVf/U-^f 

yu^-^r'» /o fcT/ur ^ /^yU7^^/u]7 p a t 8 yl^ioj:c>* 
3-[ (2-/f-yU^^r->- 1 -/^/U) ^j^^^yu 
7jf^yU]yp t a yKD=&S^^^n^ 0 

[0 0 8 8] Z*S*+'>^nT^/USi-fi, S^S^ 

S^iJxSo ->^P7M^tLtli ^aw^ft 
/;»5-l 2(/)y^D7^/^W^Ltv y^D7^ 
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[0 0 8 9] z&$ti-T/\sir~frma** mt^&^-t 

2> 0 T;i>>r~;ug i tLX\* s 2 — 1 2 or 

[0 0 9 0] Z#*t77^St Lttt, 

[0 0 9 1 ] Z^t7U^SCIj:, 

Ty-^36*iJ:tf*«»«)ry-/H6*d*lx6. ry 

-^mtLXlt. a*^^*^ 6 - 1 2<7)7!)-/^ 
ff*U\, ry-yu«^«ttt, 7^/K p-sy 

£ix£ 0 20 
[0 0 9 2] Z^t^rnili^ g^S^-T^ 

-/k ^v/tr^^-zK hyry— f7^ 
^y/f7/-/K >fyf7y-/K ^y^yfr/ 

-/K **-y-;A-/K 'OS/***;/— /K ^7^7/ 30 
y/ft7xy, 77>, ^/77V, t 0 JJv>V, 3r 

yy/yy, y9y*J> s *-+ 

y>\ h!)7y>^(7)#Sm^ 0 

[0 0 9 3] WE-tt* (I) T-S^tbS^^D^r^ 40 

XaXVX^s-tJx-PixaS:^, - S O- Z&tf/^fcl* 
-SOz-ZtfcM^Mtfe 1 !), *&t::#£L<tt 
-S0 2 -ZT^. -tt* (I) ©7>o«>7^yft 

^tt<0B*36«>±B©ff * U «*-&*>*^*5»tS Z 

m, t#^fpast'*9, ti:ift7/^^i, gift 
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Y 2 , Y 3 M ? Y 4 li, til€na^**W-T-*fctt^ 

[0 0 9 5] iE^SSt^fi^fc-friris^Ttt, X 

X a , X 3 , X«, Yi, Y 2 , Y 3 &t>*Y 4 <7)'>&< fc 
tlo^, l%m%l2U±. (ff*KI4S*»5 0BT, 
±0*f* L<tt3 0ETF) tf>g&S£SU J-O, 

Xu x 2 , x 3 , x 4 , y,, y 2 , y 3 rvy 4 -e*sn 

0 0KT, «fctf$f*L<lil 2 OJ^T) 
IK, Sir, Xi, X 2 , X 3 , X 4 ^>4<Hlo 
*\ £*»2EU: (»*L<tt^**5 0»T) <0»» 
»«r*U J_o. Xu X 2 , X 3 , X 4 , Yu Y 2 . Y 3 
^^Y 4 r^$ti§iM^*t^^ 1 OHi 

(jff*K(iS*ft2 0 0«T, <fc<9«4L<tel 2 0 
^T) T^5^i^l:^L<, Xu x 2 . X 3 , X 
4 0'>4<ttlo^ ft**t2EU: <#4L<ttjR* 
3£5 0J£XT, ±9#*L<»3 OETF) ^iiS^S 
U £0, Xu X 2 , X 3 , X 4 , Yu Y 2 , Y 3 &£>*Y 4 

mm&2 ooht, <tt)»*L<{ii 2 ogjiT) <owm 

[0096] a 1 ~ a 4 , bl-b4H -tH-PtlX 1 

n-eixaa:^ 1 2 u< , 1 

bi-b4n *tt-enafijw3*fctt2^» 

[0 0 9 7] M«\ 7K*^, &«7G3R4fcf:i^4)&M: 

Ni, Zn, Al«f t<, *^-efc«fl-Cu^ftt> 
ffSU\ 

[0 0 9 8] -«5ft ( I ) t*^7^ny7^^ 
|»*jfc2tt± (fftl<tt«**5 0Bl 

8 «± WtL<l^it2 0 0^ J: 
«9»4L<ill 2 Oi^T) t*)5:i3) J *t)ff*U^. 

[0099] -jes; ( 1 ) r*s$n5 7^p>T^>ib 

£ftll, 7*D5/T = ^fc*W-^tO«**©** 
[0 10 0] «, -jR* (I) T?«*Jx5fk^*0#4 

< , «t9^<^a^<^BiftK55 5 iWffiff* t^sr-*5fk 
[0101] ( i ) ■ea*ix67^n->r=vft: 
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(II) -?&£in2>y*a*sT~i'it&tolZ'o 

[0 10 2] 
[fcl o] 
-as* (ii> 




10 



[0 10 3] (II) dfc^T, Zi, Z 2 , Z 3 

&vz*n*n-enasi^ mm-^ (i) ^cozdr 20 

#*HITe*>!K ff*U^tH«tfc5, Ru r 2 , 

R 3 , R 4 , Re, Re, Rr, XtJ«Rstt, **l«WlttiC 

\z % ftftE-jft* (I) Y 2 , Y3&tfY*4:#* 

[0104] I , m, n, pfi, 4^1+m+n+p^ 

= m — n = p = 1 ) Tr&5 0 q lN q 2 , q 3 > q^i-^ix 
miil:, 1 £fc{2 2<7>g|fc£Set, qi =q 2 30 

= q 3 =q 4 =2 7)^?ft U\ Mtt, ffiK-«5£ (I) * 

[0 10 5] (II) T^^^ovT^ 

Tffi^ffi^-e*>5o Ru R 2 , R 3 , R4, Rs, Re, 
R 7 , fttfRefcoi^Ttt, *n-PJxttfi:^*3|fW-T-4fc 

<, Zk z 2 , z 3 &t^z 4 (wOv^r(i, -tn-ena^ 40 

n»£tf 5 ffftt<, #(^g^T/U^/US, gft^fn 
t<, 1, m, n, pCo^tlt -ttt-Fix*^ 1 4 
{w 1 (l=m=n = p = l) ~Cfo5 0 Qi. q 2 , Q3, 
*9, #£ttq ,= q 2 =q 3 =q<i=2 7Wft U\ M 
L < fi/ND Y>i£ty)Zmi^ #[CCu, Ni, Zn, Al^ffS 50 
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t<, 4*^t»^»J-Cu*s*fcjif4u^ 0 
[0 10 6] Zi, Z 2 , Z 3 , Z 4 , Ri, R 2 , R 3> 
R 4 , R s , Re, R7At/R8^>ft< 4: fclo^, j^Kt 
R2£JLb (ffil<ttft*ft50KT, i^KKii 
3 0KT) ^M&g£«t, to, Zu Z 2 , Z 3 , 
2.4s Ru R 2 , R 3 , R.*, Re, Re, R 7 ,J&,LNRs~Ci^ 
Ztizn&&<ofc##<o&fttf8&.±. (»*L<ttft* 
ft 2 0 0ETF, <tO#4L<ttl 2 0WT) t*M:i 
»^l<> 55 Zi, Z 2 , Z 3 , aofz 4 o*4<i 
blo^ ***2EU: (ff*l<liS*»5 0HT, 
j:9#ftt<tt3 0£TF) (7)iiS^il, J_o, 
Zi, Z 2 , Z 3 , Z-4, Ri, R 2 , R 3 , R4, Re, Re, 

(«F4L<tt^3Rft2 0 0EJLT, «fc9#ftt<lil2 0 
KT) "e*5rt*s»l:fiFSL<, Zi, Z 2 , z 3 , x 
VZ*o>'j>&< ti> lo*. j^**2«± (#*t<tt 
ft*»5 0HT, £?ffiL<f43 0HT) ^IM^r 
St, £0, Zx, Z 2 , Z 3 , Z«, Ri % R 2 , R 3 , 
R 4 , Rs, Re, R7&VRBXm£tiZ>Wi&m<DmK 
ft**10«± (ff*l<llK*S2 0 0BT, 
4t<l2 12 0J^T) 

[0107] ffl, -K* (II) T**sn*ffc^i*w# 
ft ti^«**«)ia*^fclir^oi^Ttt, m*(oWWi:&<D 

t<, j: 9^<^ffi^toe^a^ftfjie»4 u 

[0 10 8] (II) tS§W7^n->T^y 

{k^*^+-efc, t«b— din ^**ns«3fi 
07^oy7^yft^W^W^ tv\ ^T(r, * 
din -e&ztizyfvisT-^itG 

[0 10 9] 
[ftll] 
HIW (III) 




[0 110] -®5t (III) iCjott^Z,, Z 2 , 
Z 3 , Z 4 , I, m, n, vRVMl*. flu IE- «^ (I 
I) f<DZ^ Z 2 , Z 3 , Z 4 . K m, n, p^c/M^ 
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[oiii] -Kit (mi) x-mzixzytvisT- 
n> flfiE-^ (in *<Dmm * u 

[0 112] Z,, Z 2 , Z 3 , Z 4 ^>*< Hlo^ 

£*«2fiJLh (8*L<tt«*»5 0KT, 

<fi3 0WT) <E>B*£S:*U to, Zi, Z 2> 

Z 3 , Z4t?*SJx5«*a^R**^«lP*S8W± (ff 

JL<(«*S2 0 0WT, J:9#*L<fil 2 

T) t^rdrW^K, SEi^, Z h Z 2 , Z 3 , S 

t>74^M<nio^ gHRft2J£U: (#*L<tt 

jgHRftSOETF* ct9ff*L<«3 OEXT) 

*U B.o, Zk Z 2> Z 3 , Z*-e*£Jx*B*Stf>£ 

*fto»ft*10H± (ff*L<li^3R«2 0 0«T, 

<t 9SF£L<ttl 2 OKT) ■e*5:fc*ttl:ff* I 

<, Zi, Z Zs Z 3 , RVZ^^Hl^ 

»2»± (#*L<tt«««5 0BT, ±!>ff*L<tt 

3 0KT) ^IM^Sl, to, Z,, Z 2 , Z 3 , Z*> 

.._ . ^ _ ... 
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«»»2 0 0BT, «t9tf*L<ttl 2 0KT)- *>B* 
[0113]^ -ft* (III) "C*S*tSft-&ftO 

5fk-&tt*«J:9#*L<, £T<DB**#fflTEff*U* 
36 T- * 5 fl^HMS* tff*U\ 
[0 114] «TJ-**W^±3E-«a; (IV) t?*$n 

-«5t (i) , (in , (in), (iv) -e«Sh5ft^ 

[0 115] 
Hfc 1 2 ] 



10 





[oi 16] — ( i v) izm^xzi, z 2 , z 3 , 

Z*tt*ft«x»fiK:, -A,- L-A 2 -QT^£ft£ 

[0 117] a,, A a tt, -tn^itastc B*t>L< 

[0 1 1 8] ffSlXli, H&t>L<ft&B&<z>T/u* 

[0 119] JEKBIXHU 8©Iitfe 

ft-(CH 2 )n- : n = 1 ~1 8<^8E«*S-f-} L- 
<, »^«*ftl-8^il:«4fctt^tt«r/U^U^Ji 
*BSK, *^+-et>^3H»2~6^)iE«*3ttt»tt 

[0 12 0] LttHtfO)iSjeS**L-. (-0 
-) , (-S-) , X/U7\i~>\, (-CO-) , * 

Hof^/uS (-S0 2 -) , -f^ /S (-NR-) , 7> 
^7 7*^^ (-S0 2 NR-) , 10 /U/<*>f >^'& (- 



40 



50 



2ym 



CONR-) v ^y^/U5K^/ul (-C0 2 -) % T 
WUT^yS (-NRCO-) , *;U*^T^ KS (~ 
NRS0 2 -) ##£L<* ZtDtpXb**^ (-O 
-) . ^^77*^^ (-S0 2 NR~) % #A"<^ 
(-CONR-) , t=5ry*/^^/H (-C0 2 
-) as#F$L<, #11^/1^77^^ (-SO2 NR 
-) , ^^/U/tf^/ug (-C0 2 -) j&s#4U\, 

fc*ru ±iEL*Kw-r-5aes^flr*«sr*i"a;*R 
r/u^r^s, ry-/ua, ^fDia^ 

[0 12 1] QttTK^^SfcttBiftJKSrX-ro ffSL 
^B*S<BMttlffleHIS5£ (I) t^Y,, Y 2 , Y 3 , 
Y 4 &t5Z*sj!JwB****^*-fc* s ^ieft*-e**f 

fcfi»£wffliiai|-c*>*. 

[0 1 2 2] iCPKIi, (ffl* 
fi\ y J-h^>, 2-7* h^-yxl^y, 3- 

^C0#-S) . 7D-/^yI (Ulxll 7x/^ry t 
2 f-tuy*. / >, 4-t-7 < 5"/L'7.x/^y, 4 



27 

■<( &y = <d&&) ##£L<, 1 

[0 12 3] -«5t (I V) KlfcltS Km, n, p& 
O'Mtt, 8MB— «ft (Ili)^Lm, n, v>RU 

Mk&*m%x*hy. ff*u^jfciBi«t?*>So 

[0 12 4] ( I V) T'*£ft3:7*nz '>T^ 

^TEft-fSo Z h Z 2 , ZaSVZ^o^ttt, 
3js-Ai-L-A 2 -QT**Sn5S-e*>9, Zn z 2 , 
Z 3 . Z^>/KHlo^ R*«2»± (#£L< 
ttft*«5 0KT, £9»£L<fi3 OWT) <£>®»g 
Sr*U fio, Zi, Z 2 , Z 3 , Z*r-*Six5«»S^ 
^*ft03»ft^8K± (ff4KttR*R2 0 0aT l 
<fc«9ff£L<f2 1 2 OJ^T) t^5Ci^«t<> 3! 
fc, Zk Z 2 , Z 3 , RTfZ+fiK mm&2SX± (ff4L 
<ttj^*«5 OETF, £9#3:L<I2 3 Oi^T) <og& 
S«:«U Ho. Zx, Z 2 , Z 3 , Z^**ix5«*a 20 
<0«#ftO«Si365 8EJl± (»*L<tt«»»2 0 0B 
T\ £V!fi-*L<l*l 2 OWT) t'*5:i«:»S 
L<, Zi, Z 2 , Z 3 , RtfZ«tf % »*ft2tt± (ff* 
KliR*«5 0BT» J:9ff*t<IJ30HT) 
&S£SU £o, Zi, Z 2% Z 3 , Z*-(?«£jJx5«* 
•&<P?DtfS, £HR*10KJLh (#*L<li^*»2 0 0£JI 
T, «fc9ff*L<ttl 2 OWT) a)t*It*)5:t^ 
*t>#*U\ ±E<DAi, L, A 2 &t>*Qte#*, TIE 

[0 12 5] Ax, A 2 I2, ^tlftlMl:, #£L< 30 

y^tt-(CH 2 )n- : n = 1-1 8tf>fi*SrSrt-} # 
L < . Hdjgl** 1 - 8 <Z>iUH$ 

i/ylW«K, ^co*r^^^2-6^a:^^7t 

[0 12 6] LUt^ryS (-O-) , (-S 
-) v (-CO-) , ^/^^/i^S (-SO 

2-) , (-NR-) , x/uyr^-Tyu (-S 40 

0 2 N R — ) , $/w<*s(/\,& (-CONR-) , T)V 
^^r^iJ^^j^m (-CO2-) , 7y^7^/S 

(-NRCO-) , *;U*:/T^ KS (-NRS0 2 
-) #9SK. (-O-) , 

7r-H^ (-SO2 NR-) . #/i//<^/u2£ (-C 
ONR-) , 7/^^y^y^'ziyuS (-C0 2 -) ^ 
£F£K, #1:7^77^^^ (-S0 2 NR-) , T 
/1^**>#/U7tf~/Ug (-C0 2 -) fliJJiU*. fcfc* 

SRRl*, T^^m. 7!)-^S. ^fnSISSU 50 
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[0 12 7] QliTK^iS-i 1 , Tvl^/l^^xS (0i]xi 
If. * h*->. ^ K^r'>, 2-* h h**X 3- 

UWxJi* ^/^x **> s 4-t 

--f*f->vy*j**s* 4-^ h*->7*y*'>ftifo# 
£) »^K, «fJw«*»l-l 8<^ia«*fctt:»tt 

~8^ii:«*fcf4»tt«T^^^e/S^«^ff*L 
t\ 

[0 12 8] 1, rru n, pl^O^Tte, -tft-WlttSfc 
ici S fell 2 <7)g&-efc9, WrStU^li, -tix^ 
tb^5l{ri ( 1 =m=n = p = 1) T'fe^o 

[0 12 9] qi, q 2 , q 3 , q^O^ttt, -tft-pft 
SSl^ l*^(4 2 0fiftT*4>9, #K:ttqi=q 2 =q 
s =q 4 =2^tf*Lt\ 

[0 13 0] Mtt, tMKIK^ ftJR5E**fctt*<DBMfc 

Ni, Zn, Al*Sff*L<, m^CCu^ty^l 

[ o 1 3 i ] ft, ( 1 v) -?a$jx*ffc£tt<0# 

ffc-&**sj:9ff*L<, £TO«fc£asffiE#*U*£ 

[0 13 2] ^y^yx^ hEftffi-O^afig 

fet Lti^(D7^ p y7^ySiMfflt5 ^ 
iPbixTi^o TE-iK^: (V) tm5 7^oi/7 
^co^B#icjo^r^^Tig^^gmSR 

n (n=l-16) COBttffitt (Ri • lffi-Rie : 1 

a:ttJcffl^st<o-e, (i n <dr> -r 8 

-«* (V) 
[0 13 3] 
Iltl3] 




[0 13 4] *W'mm*x*femirz>y ? v >sT z-^ik<& 
»K*5^r«B6**45»*i:tt, (v) -c«M 

«lRn (n = l-16) <0ttJ*iK?tt*'ft 

[0 13 5] *««^*3^T, ( I ) ~ ( I V) 

So 

[0 13 6] (1) 0-ffi1t*ffl: (2&tf/*fctt3 
ft, 6&tf/£fcf*7ffi:, lOM/ifcttl If, 1 

[0137] <2)aH£E*S: (lRtf/£fcii4 



20 



H CN 



i»KV)d 



4/or 




[0 1 4 3] M- (Y) d*. Mteittjf£-fe£ (1) - 
(IV) (DMbffl-X-h*)* Yfi/NDy^T-, jElftlft 40 

[0144] M- (Y) d T-*$ixS&JRSSW»i: LT 
tt. A L Si, Ti, V, Mn ? Fe. Co, Ni s 
Cu, Zn, Ge, R u , R h , Pd, In, S n , P 

5 0 **flt u-cf±«fk», £fk«. Kit*, tfifk^f 
fk^^k @fr$^<^k mm. teikaee. *(ka so 
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[0 13 8] (3) a, 0 H£jE£fi*£! : (1-16 

fk^fe) 

[0 13 9] *WjHBfF*tC*5^T. flKg#ft*S (» 
[0 14 0] WlCffll^ll67^D'>7^>f|i|ff 

io «*tfe#-/h##», («) r>r >-«fif 

r7^Di/T^>-fk^i:#^-J (1-621) , 
C. C. Leznoff-A. B. P. Lever^ 

VC HSgfr 'Phthalocyanines-P 
roperties and Application 

[0141] #*W4>H»5t (III) tS$W7^ 

D^r^^k^tiii. m^t-^ (vi) 
7^onhy/uRW#atK/*fctt-«a; (vii) t 
$t$tiZ*M$/'{ y>fyKJ^i#iM- (Y) d 

6 0 4*3, (v i) xv-tta: (vii) ir*^ 

T,.t «:-**( I I I)«w*5JtSl, m, n, p t Rltt 

[0 14 2] 
[ft 1 4 ] 




gb\ Rfkffifth ftttse, *<k^^*A, x^>zjg 
fk'<-J-^*i^ Jtfk^^^^A, JSfk 

T^Z-VJ*. iM;^>#>, Tir^ 

[0 14 5] (V I ) 

■^□-h!lMt^ttfflft(l» ^HtT'l : 3-1 : 
6##-£ L< , ^Cl : 4 - 1 : 5 ##4 L< , ^<D^ 
Xbl : 4#ftfc#£U\> £7t, 

(vii) -c^^n^vV ^ y-f y-f > Ky 

fiEfflffil, -t/HtTM : 3-1 : 6*t«J*L<, 

1 : 4-1 : 5* # »tf4L<, t^ft't,! : 4#*t>ff 
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[0146] KiCttii*. mm<D#&T\zftt>tiz> 0 m 

mtLXli, WjftSOTCBJb, iF4L<ttl 3 0tH± 

;U- 1 -'O^/— /K 1 /K 2~^-?9 

/—/is, 9 /K 2 -:n^vi">-3MJV — A\ 

pf7^i/y, *A":7;*-5>\ xhp^yfy, 

ftOl -1 0 Offfflfg, L< 122-2 0RS«t?S> 

So 

[0 1 4 7] RfctZts^xmmtLXl, 8-*JTHF\? 
[5. 4. 0] - 7 ~^7>9±> (DBU) ^ 

i^yyfy^r^^^A^aiTtm^ mum 

&7#u~ h U/H^fel^M^LT, 0. 1-10 
[0148] Rjfri&Ste8 0-3 0 0t, Sf4 t< tt 1 
<, 1 3 0-2 3 0X:<DRft^^(D^m^Xff^0(O^ 

[0 14 9] Rj£l$RBtt2~2 OmS. #£L<li5- 
-1 0^PJ^Kit^Pfl^teia^Tff*5^^(-si^ l* 
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*t\, 2W?BBaTTtt*RJCJSR»^^<#ftL, 2 0ffl 

[oi5o] ^*ie>«)Rj©jwj:o'r#e>4i«4j«*ttii 

fcS^ttiB^toHarSCt^-etS. RJS 
10 »T&, RJC»^S:e*Ur. fe5tM±e*-fr-fiw*, 

fc^fcttSSHH't;:, fcSl^iSfefi, *7^^F^ 
[0151] RJSJfcTSL RlC*l«SrB5feL 

20 *s-e#a Q 

[0 15 2] rt>< LTf#t>*l5, (III) <# 

*L<ti-«* (I V) ) T***ix57^Di/7=Wt 
^ (0iJx(f : 1 = m=n = p=l ft. ilSt, 

Ri (SO2-Z1) , R 2 (S0 2 -Z 2 ) , R 3 (S0 2 - 

z 3 ) , r 4 (soz-zj «>*««ffi«^*3*ta*ttw 

-C*ST8B-«a (a) -1- (a) -4t l *Sixaft 

[0 15 3] 
[ftl 5] 




[0 15 4] 



Ifki 6] 
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-»*(a)-2 

[0 15 5] -tt£t>h % tfrEHR* (a) - 1- (a) 

t±3tt, 6at5/*fctt7tt. iojiy/*fciiii 
[0156] *56M<o-jia:«: (i) T?**ns7*os/ 

-«5fc (II), (III) *3 <fctf ( I V) (Dit&m* 

mw-im&m (2Rtf/*fcfi3tt, 6X0^/*^ 

[0 15 7] *«W"Ctt^-fll^«»S!^*5V^rt>, « 
XLtf-«* (I) ^-SO-ZXtf/^fcte-SOa 

cofifi a, jSHB^WftfiiOtt/JHttfll 30 

isT-yit&W 1 JMPfcfc 5 4 |@W± 8 i«Tt*^o- 
(IV) T»*S4x-5 7^o5/T=.V«8[-CKW"t-* 
fc, (2fflJktf/*fctt3tt) , (6R&tf/$fctt7 
fit) , (1 OfitftOf/Sfcfil Hi) , (14fiLRtf/ 

K±*#-T*] . 7^D5/7=>ft*l:iALfcR»* 
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HB*(a)-4 



[0 15 8] *88*B#^j3t^r, ahy>^Bttt*L 
1-*«te*t>*A/T?t*5. i-<Cfo*>, ±E<0#«W::«R 

(i) ■e*s*tS7*ns/T=wk-&*tt. 3 
[0159] *3&m<oy$v isy-yik&MHD&tbm 

Sr. SftE-jR* (IIDSrffl^TTE*- l-*6 
ffr&4*l 0 1-16 0) £-j»5fc (I) £fflt>TTlEgt 
-7-gll (M^fr&ft 15 1-18 5) XtfM^ft: 
-&il 8 6, 1 8 7, 1 8 8, 1 8 9^t^)\ *^ 
l:fflV^ll57#P'>7 = yft*fttt 1 TE^WKKSt 

[0 16 0] 
[Si] 
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H-Q-H 

hh 0^ h 



HIS 


1 M 


X 


a 


toi 


Cu 


-S0 2 -(CH 2 ) 3 -CH 3 


1 


102 


Cu 


-S0 2 -(CH 2 ) s -CH 3 


2 


103 


Cu 


-SO-(CH 2 > 3 -CH 3 


1 


104 


u u 


— 50 2 \Cri2/3 — oOjNH^H^Cn; 




106 


Cu 


-SG 2 -(CH 2 ) 2 — NHCOC 4 H e (n) 


1 


106 


Cu 


-S0 2 -<CH 2 ) 2 -NHS0 2 C 2 H e 




107 


Cu 


- S0 2 - (CH 2 ) 3 - C0NHC 3 H ? (i) 




108 


Cu 


-S0 2 - (CH 2 ) 3 -C0 2 C a H n (n) 




109 


Cu 






110 


Ni 







[0161] 



1*2] 
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M 


X 


a 


in 


Cu 


CH,0 

-SO^CH^-SOjMH-O 




112 


Cu 


NHSO B C 4 H s (n) 




113 


Zn 


CI 

-so^ch^-so^hHO CfHa 




114 


Cu 


CH,0 

CONHC a H 17 {n) 




115 


Cu 


C B H„0 

OC 5 H t1 <n) 




116 


Ni 


0)CAO 

-SO^CH^-SOaNH-^^-OC^O 




117 


Cu 






118 


Zn 


-S0 2 CCH^S0 2 NH-@~OC 3 H 7 <l) 




119 


Cu 


NHCONHC,H„(n) 




120 


Cu 


-SQjCCHaJs-SOaNH-^^-NHCONH-^H^ 





(0 16 2] 
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M 


X 


a 


121 


Cu 


^.C0 2 CsH ni (n) 
-SO a (CH 2 ) a -NMS0 2 -<0 


— 


122 


Cu 


— SOiCCHJi-NHSO,--^^ 




123 


Cu 


—3 0 3 (CHa) s -N HS O a — 

C 4 H,(t) 




124 


Cu 


-SCMCHzb-NHSOj-^^ 

NHCOC^) 


■ 


125 


Cu 


^0 2 (CH^ 3 ^HCO-<^--CO 2 C s H l1 (n) 




126 


Cu 


S0 1 MHCH J CHC 4 H,(n) 




127 


Cu 


-S 0 2 (CH^CONH-^» 




128 


Cu 


-SOeCCH^-CONW-O 




129 


Cu 






130 


Cu 


-S0 2 -(CH 2 ) 2 -NHC0NHC 4 H 9 (i) 





[0 16 3] [*4] 
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1 







\ M 


X 




131 


Cu 


CQaCsHnW 


1 


132 


Cu 


~ S °^^^ NHSOfeC^h) 


1 


133 


Ni 




1 


134 


Cu 






13S 


Cu 


CO^,*) 
COJCM u §) 




136 


Cu 


NHS0aftHi7f») 




137 


Cu 


NHCOCHC^HJn) 




138 


Cu 


SO/WCHakQ-^-C^CI) 




139 


Cu 






140 


Cu 







[0 164] 



«5] 
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PQa-r 




(fcalto No. 


M 


X 


a 


141 


Cu 


— 80 a — < I) 

(CH,),CH, 




142 


C u 


u 




143 


C u 


x N -||l S0 2 MHC.M,,(l) 
"• 0, ^-S,HCO-^ 




144 


C it 


It 

(CH a J 7 CHs 




145 


Cu 






146 


Cu 


(CH 2 ),CH, 


— 


147 


N i 


S ^NHSO a Hy) 




148 


N i 


— so 2 — < I 

S - ^CH a CO a CsH t i<n) 




149 


Zn 






150 


Zn 


— so— < I 

S"^CH a C0 2 C s H„Cn) 





[0 16 5] 



[*6J 
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M 


X 


a 


151 


Cu 


- SO a - ( CH 2 ) 3 - S0 2 NH ( CH 2 ) 3 OC 3 H 7 (•) 


1 


152 


Cu 


- S0 2 - <CH 2 ) 3 -C0 2 CH (CH a )CH 2 OCH 3 


1 


153 


Cu 


-SO z -(CH 2 ),-S0 2 NH(CH 2 ) 3 OC 3 H 7 (i) 


1 


154 


Cu 


-S0 2 - (CH 2 ) 2 CH(CH 3 )S0 2 NH(CH 2 ) 3 OC 3 H 7 (i) 


1 


155 


Cu 


-SO z - (CH 2 ) 3 -C0 2 CH 2 CH 2 OCH 3 




156 


Cu 


- S0 2 - (CH 2 ) 3 - COIMH (CH 2 ) 3 OC 3 H 7 (1) 




157 


Ni 


- S0 2 - (CH 2 ) 3 - S0 2 NH ( CH 2 ) 3 OC 3 H 7 <i) 




158 


Ni 


-S0 2 - (CH 2 ) 3 -C0 2 CH (CH 3 ) CH 2 OCH 3 




159 


2 n 


- S0 2 - (CH 2 ) 3 - S0 2 NH (CH 2 ) 3 OC 3 H 7 (i) 




160 


Zn 


-SO 2 -(CH 2 ) 3 -CO 2 CH(CH 3 )CH 2 0CH 3 





[0 16 6] 



[3? 7] 
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*\ 




K (Y, 6 , Y t6 K (Y <7 , Y 1fl )^)^(Da^tt^^aixfCj^^-Cfe^ 





M 




x 2 




Y 13 ,Y 14 


Y isjY te 


*».Y„ . 


161 


Cu 


-S0 2 -<CH 2 ) 3 -CH 3 


-C 1 


-H, -H 


-H, -H 


-H, -H 


-H. -H 


162 


Cu 


-SO a -(CH 2 ) 3 -CH 3 


— H 


-CI , -H 


— CI, — H 


— CI, -H 


-CI, -H 


163 


Cu 


-SO-(CH 2 ) 3 -CH 3 


-CI 


-H, H 


-H, — H 


— H , -H 


-H, -H 


164 


Cu 


-S0 2 -(CH 2 ) 7 -CH 3 


-C 1 


-CI, -H 


-C 1 ,-H 


-CI, -H 


-CI, -H 


165 


Ni 


-S0 2 -(CH J? ) 3 -CH 3 


-CI 


— H , -H 


-H, — H 


-H, -H 


-H, -H 



[0 16 7] 






M 




X 2 


Y,i.Y ie 


Y , a ,Y 14 


Y , 3 .Y IC 


Y i7»Y ta 


166 


Cu 


-S0 2 -(CH 2 ) 3 -S0 2 NHC«H d (n) 


-CI 


-H, -H 


-H, — H 


-H, — H 


-H, -H 


167 


Cu 


-S0 2 -(CH 2 ) 2 -NHCOC 4 H 9 (n) 


- H 


-CI ,-H 


-C 1 


-C 1 


-C 1 


168 


Cu 


-SC 2 - <CH 2 ) 2 -NHS0 2 C 2 H 5 


-C 1 


-H, -H 


-H, -H 


— H , -H 


— H , -H 


169 


Cu 


-SO £ -(CH 2 )3-CONHC 3 H 7 (i) 


-H 


— CI 


-CI ,-H 


-CI ,-H 


-CI ,-H 


170 


Zn 


-S0 2 -<CH 2 ) 3 -C0 2 C 5 H I1 (n) 


-CI 


-H, -H 


-H, -H 


-H, -H 


-H.-H 



[0 1 6 8] 



[*9] 
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x* 


Y„,Y„ 


Y W ,Y |4 


Y 15 .Y 16 


Y 1? .Y 18 


171 


Cu 


.C,H 4 OH 


-C 1 


-H, -H 


-H, -H 


-H, -H 


-H, -H 


172 


Cu 


—BO t (CH t )*-9 0 »WB-^fr 


-H 


— CI ,-H 


-C 1 ,-H 


-C 1 ,-H 


-CI ,-H 


173 


Cu 


— 0 O t {C H ,> 9 -8 O ,N N — 

»H»O l C,l1, l .J 


-CI 


-H, -H 


— H , -H 


-H, -H 


-H, — H 


174 


Cu 


CH.O 

COHHCfHuCn] 


-H 


-CI ,-H 


— C 1 , — H 


-CI 


— C 1 ,-H 


175 


Ni 


— 6 O f <C M a ),-M H 8 O »— ^3 

^"S:o 3 c 9 M ,,<!»► 


-C 1 


-H, — H 


-H, -H 


— H , -H 


-H, -H 



[0 16 9] 



* * [SI Oj 




fc£$No. 


M 




x 2 




Y ia.Y 14 


Y, 6 .Y 16 




176 


Cu 




-CI 


-H, -H 


-H,-H 


-H, -H 


-H, - H 


177 


Cu 


-SOjfCHJj-CONH-O 


-C 1 


-H, -H 


-H,-H 


-H, -H 


-H, rl 


176 


Cu 


-SO £ - (CH 2 ) 2 -IMHCONHC 4 H 9 (i) 


-CI 


-H, -H 


-H,-H 


-H, -H 


-H, -H 


179 


Cu 




-CI 


— H , ~H 


-H,-H 


-H, -H 


-H, -H 


180 


Cu 




-CI 


-H, -H 


-H,-H 


-H, -H 


-H , -H 
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[0175] *&w<o&m<Dmm±. m\&. mz*7- 

■*Sr»*-*-5fc*w*r»*«*«f bit, JUtt&fctt* » 
T, «ME?£BftEfttffih BEEEtMflflh 

s> h**E«»». AS«?9BffeEftttfk IrF-^St 

* h*aE«#»T**5o *H#W4 8 0 8 5 

0 1 5 1 8 2^<t'(cE«cJixTi^ 

LCDKCDft if^H»«fft*-=F--effl t * b;h/C ^ 6 iJ 
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m mmm * ®&m±#L mmimm. 

H«l»^jBlaSfctt*ttt»!niU-Ct>J:v\ 

[0177] e«w±«tt>r $> hia«*s:tcffl 10 
>f > * a*«**-6 r i J: 5 S Hr * 9 «:R±-r 5 g WT- 

[0 17 8] «*lfc±*0fc LTtt. *J;!II«EO«v^ 

V:/y=i-/K /□tVy^^-zK 5?sf uy^J 

v^v^y a— >K 2-y^vu-l, 3-^^^ 
1, 2, 6— ^U->- h /K Tir^uv 
^y a-yuRgft, ^y*ty>\ Mi^fp^D/N 20 

>\ N-^fv^2-eo!)K^ 1, 

2— < $ y/y i/s>. N-xf/^/^!)y^i$ 

Sltt^tt-CfflV b ft^ L 2 ««-t0fffl LttftV\ - 
[01 79] jgSffiitSm, ^fV^yx j/ hflW ^ 

/K l, 2 -^fy^t-^cory^- vHH^^ 40 

y/u«ES-*- m a-wviw- h y ^A-^/^Th^ 

[0 18 0] {IJ$Wf$#t4£fr±£-£ 

~ 1 8 5 6 7 7 [516 1 - 1 9 0 5 3 7 

2 - 7 8 2 H 5 -197075 

|m] 9 - 3 4 0 5 7 ^^^{IfBHS^nfc-O:/ h 'J 7 / 50 
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-J^mt^m, 4$^Bg 46-2784 5 
- 1 9 4 4 8 3^« % *B*Kf®3 2 1 4 4 6 3f* 

0 4 9 2 [356-21141 -5§-^$R, #BB¥ 1 

0-8 8 1 0 6 *^«4KcE«S*lfcS&|fc^k-&«, 
tffl?4-2 9 8 5 0 3^i, 1*18-53427 -SH* 
1^8-2 3 9 3 6 8 fl)1 0- 1 8 2 6 2 1 

#i¥8-5 0 1 2 9 l^aff{rffi«g$4xfc 

o. 24 2 3 9*iC|E«*ixfcft^*^^/U^03R, 

LTift***-*-*^*, v**s«**tfi»b«^s 
[0181] «feRih»IH, lfft^«#tt^^±$ii-^ 

^ r/u=i^*>T=.y ^fDii/^^i,^ & 

«9 5:ffW^liy -^-^x^^^d — — No. 1 7 6 
4 3<D%V I I (7) I &t*L JII, INo. 15162, 
l^iNo. 187 16O6 5 0I&I, fp]No. 3 6 5 4 
4^)5 2 71, PINo. 3 0 7 1 0 5(^)8 7 21, |r]N 

0. 15 16 2tI§lffl$iX7t#»^iE**nfc>fb^ J ^ 

62-215272 ^«t7) 1271-1371 

[0 18 2] K«#Jfc LTIi7 f t KnP^t h y 

1, 2-^yX^yfr/y ^-3-^->joJ:^c7)ig 
«^*f?>ix5o r*lbtt>fV^+^0. 0 2-1. 0 

[0 18 3] pHl»l^ UTWtttE+ftSI 

K)T% fl^^yx7 hffl-f v*riS P H6-l 0i:Sffi 
Jw»iD-r5^s»*L<, pH7-10^45J:9« 

[o 1 8 4] mmmmmmt Lxte/~*>, 

P^y^yx« 7 hffl-T V^(^Sffi3B*Ji2 5-7 0m 
Pa • s3&Sj(fiU\ Sei:2 5-6 0mN/mW^ 

OmPa • saWSiU^o 20m Pa • s i^T 
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sttsj^, *u*^i/3i^U'VT/u*/u3i— tvk ^y 

yK t*'>ifi/^^n t'l/y^n n^y^ 

i/y|j|?D^^fi/m'> K*ffiSf*9H-e**S 
URFYNOLS (A i r P r o d u c t s&Ch em 
i c a 1 stt) t)ff£L< fflPf)W„ N, N- 

v>y ^yU-N-T/l^yL'TS ^**-> K£>«fc 9#T^ ^ 

0S5 9- 1 5 7, 6 3 6^^(37)-(38)H> !/ ^ 
•T^^n-v^-No. 3 08 1 1 9(1 9 8 9*) 

5 0 

[0 1 8 5] ffifaMt UTtt, 7:y|ft*> yii^I 20 

[oi8 6] *mwoy*v*sT^yik&®%7k&mfc 

IZftm&'&Zm&te, 1#^¥ll-286637 #f®^2000 
-7849 [^2000-80259-^, [^) 2 000-62 370 -£r<7} J: 5 l-fe 

* t y - 1 *s*rr 5 *&im* 

#^¥2000-78454^-, [132000-78491 -5§-, 
1^)2000-203856 [^12000-203857 «fc 5 fc**jfit# 
flHgjK(C«iH L W <7> 7 * o T ^ ^k-&*«r*tt 

st, ^>y^Wf#^, S/w** ao>fK 
^yu, yU^yu, U-^K^'K T h7^f^^. d yu 
^yU, 7yr^-;/H) , Sffi?Ufc# 40 

De BEE 2 0 0 0® 5 r. t 5 Q ±SE 

9ti&<DftHf£kftlZ h^mW- 5- 1 4 8 4 3 6^ H 5 - 
2 9 5 3 1 2^ [^17-9754 1 ^, [^7-8251 
5-i§\H7-118584 5\ »M¥ 1 1 - 2 8 6 6 3 
7 -S§\ 2000-87539 %r<D£'£mz#m&fc 

■fiCfc^ffl-CSSo 50 
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[0 18 7] 7kS:±«»t U FJrilicJ; 

(0iJx.if, *9 / — A\ ^y-yu, /d/V-zK >f 
yyu/V-vK T^y-zK ^y^^y-/u, s e c 

-79 J— >K t-^#y— /K ^y9 J ' — yl^, ^ 

yu, /Dt: 0 l/y^)jr>-/K y^ntVy 
^yn—yi^ ^"j/pt°l/y^!J3^K y^uv^y 
3— yK ^^r^v^^-yu, ^>^>yt^K ^yir 

y>\ ^^rfy h y f^s^y a-yu) , ^y 

a-yl^igft: (MxJj, itf-U'V^y a— yl^t y y ^yU 

^u^i/y a— yi^ey y^yux.— tvK v^^^uv^yi/ 
a— yu^ey y ^yum— -tvk i/xf uy^y 
y^-yu^— xyi-, t^p t B uy^y ;Ux- 
7VK t° l/y ^ y □ 7 /f/ux-f^, i/7 
ot'i/y^y y ^yua:— x/u^ Hy^.^u> 

^y a— yU^E-y y ^ytoc — xyu, ^i^u^^y 
7tf-h> U^^y yU^E-y y ^-yU^.— xyUT 

-iry-— K h i/y/y /u^ey y ^yu:r.—r 

u^^y a— yi^ey y^^yurc— ^yu) , r^y (fflx. 

If, y— yUT^^, y— >, hy^^ 

y-yur^>, N-y^yu^^y-yur n-^ 

s ?/Ui/x.9 / — fVT % ^eyu^y>, N-^f-yU^yU 
^y>, xf i/yy'r^, i^xf i/yhyr^y, h 
!lxfi/yrh7;y v ^yxf uy^^y, -rh^y 
f/^ptvy^r^y) KV««)tto«tt«tt (^J^ 
tf, */^7; K, N, N-^y ^yl^yUAT ^ K, 

K, *yu*7>, 2~t°ny K^, N-y 2 - t° 

□ y Ky N— b'xiyU— 2 — t°n y K>, 2-^^rl^y 

y Ky l, 3-^y^y^-2->f ^vy ^y r 

[0188] *mn(D4 y? i?* y hE^ffl-Y y? 1 0 
±1 osrsaaT^w-ra^^ff* *fc, *»w 

£*i fc fc^, «L^»fe3BS:#«UTtJ:^o 2WHK 

[0 18 9] W^y^yx^y hE»/8>f 
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[0 19 0] *%Wcoy?v isT~>ik<£fy)t t tic, 

t< ii-r y a^t ✓am ; «*tf*^9-*»t ltbb 
«a?stt> r ✓*^>Sfe 

» ; p] if ^ r>M^ /y^y^yy-zu 

r y h 7 * / y9£W<o J: 5 4* / ^*ft»4 W s *> 
d . - hoyjfe», y yyftft, y yy^aa* 

Tjj^^K^Ty^ryM ; flitf*?'?— rit 

^Uk°7/D^ t'7/'ph!JTy-/^^ 
tt^r / ^ t>M ; Mill/ y - y f>»i ^ 

fh h !)7x^M^>^ ^^^ftJRftifoJ: 
[0 19 2] afflT?#S->r^ft»t LTIi, ffi^Ot> 

xy-/u«, t7h-^S t x^y v£fcjf«:W1"5T 

^LT7x/^i, t7 h-^l, t'naMT/- 
/^J;9^7PSS^m«7/^^fi ; > 

; 7^y7^yM ; TV Yy$rJ Vffe 
[0 1 9 31 lfflE<0#»*Hf, ^ D^7t7W- gl^ft? 

fi^J:94tlS^ftytt)o'CfcJ;<, S&Kfi-t 
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✓, 7h77/i^ii^ ;&-#>r/?y*o#»# 

£*lf6 :t*t?*5. 

[0 19 4] My^'>'x5/ hKfittrife] *«flto>fy 

^yx^y hE»#Hstt* ME^f hE^ffl^ > 

tt, US, iif»i¥8-l 6 9 1 7 2^ 

1^8-2 7 6 9 3^-m 02-2 7 6 6 7 0^ 
^7-2 7 6 7 8 9 ^fg> [^39-323475^ 
10 4$BPg6 2-2 3 8 7 8 3-§*^«, *SB8¥l 0- 

1 5 3 9 8 9 ^11 0-2 1 74 7 3 »4>«, IP] 
10-235995 Hl 0-3 3 7 9 4 7f^ 

P10-217597 ^$R, [^JlO-33794 

[0 19 5] iif««r»fia-raK^, jfcKte^IMctt*-* 
(#y^--7T^*£t>^9) Sr#fffiLTt>«fcv\, stf 

^\ Mribtofcte, mm 2 0 00-3 6 3 0 9 0^ m2 
0 0 0-3 1 5 2 3 1 ^ [^2000-354380 
-§\ P)2 00 0-3 4 3 944^ 1^2 0 0 0-2 6 8 
9 5 2^, 1^)2 0 0 0-2 9 9 4 6 5^ [532000- 

2 9 7 3 6 5*lC|B«t*nfc*«feSr»* Kffl^S: fc 
30 dSfflft^o 

[0 19 6] EATl-, ^^^^^l^^v 5 
xy h^y v hSr"t*5^t-fflv^K5S«WW"e*>SE 

»7-<7^^*5Jt53t»*tt* LBKP, NBKPf(0 
^/n/U^ GP, PGW, RMP, T A vii\ CTM 
P, CMP, CGP#^«a>/, DI P^ilft/* 

zm^^tb£< . $a$fc<omw*i 0-2 5 on 

m, ffilil 0-2 5 0 g/m 2 ^ltLt\ 

fcctl^L, fVyy, # y t^/U7/Un-;^ff^X 

'>v*uyy-, TG*u>y-, y^h^uvy— ^ 

50 mnx'izzmkt txa. mm&tf 1 ) xi-y -< > (Mi 
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ff, ^jjxf uy, ^Jl^f l/y, #i|xfuyfl/7 64^ 4 Ir]3 1 4 8 0 6 1 ^\ [^)3 3 0 9 6 9 0^, fp) 

*U~k /*r>^l>^tl6^^^!i ^— ) 4115124^ 04 1 2 4 3 8 6^ 1^141938 

^~Ntfcffi^t>*7 P y^^^^7^/u^^J: ( 9^^L< 0 0f, 1^4 2 7 3 8 5 3^ ^4 2 8 2 3 0 5^ IS 

ffil^*l5 0 i£y*vy 4l/*?Xz s £feH» 4 4 5 0 2 2 4*©#W»#l;:Eft&S*>*. 

mtJ-fy. mtm$) x»fe*«-»tft» = 1612 3 6^a©2 12-21 5Hkie«<0*!/^ 

wtu\ *©#y^HK*»*r/Bir*si, «jxfcBit«>B«ka*» 

«»^7Ktt/<>r ^y-#£*$*i5 e M»<t L-cfi, e [0200] B*<tatt, B*wB*<b«-*a-c* 5 . 

y#, gBr^s-*^ ii^^*>^, r-^t^n/ut Ky >\ tfy^u-w s>\ ^ y 

^ stftBft, ftBsireaa&fttum. ^^^^^ ^jja^w^fWi, rjxfco*^*^**^)*^*^ 

tr^vk y/usutr^vk %%mm* ^7; ^yr> K^yr^x^o;^ Ky >-mmx*h 

T*fc5 0 ^***K->y*tt % tt*K3Sife^J:o-C»fc 20 [0 2 0 1 ] B*ttfil±»iLTtt, BfcB 

[0 19 8] >^g#B^**Sii**tt/<>f [0 2 0 2] B«JKj*I« MNEttttAftl. 

fcf=/UTvU=i-vk f>7 P y 4 %?ilri'ik*f # »i^||:o^T(l #Hf]Hg6 2-l 7 3 4 6 3^ 

if-TV, "t?7^>\ 3&/UjK*-» ^yu-feyUD— t K IrI 6 2 - 1 8 3 4 5 7 ^O£&$Rirfa$#fc5 0 

TfcW^IJ f^yUT/U^-yK yy/^ftt^y tf 9 0 5 3^ (18-1 71) , #(PjBg6 1 -2 0 9 94 

=/ur/U3-yU3&S«»^»rSf+«i±, >*g£S<P 5\ 1^)62-13582 6 *<0#^*wK«WS*>5 o t 

*tttt*fflott£ttSM> BzMfcflk B*ttrfi|±»K # BftfflL Wh «*ltSJfiL KBBL 

ftSiitP5:ij5s»SU\ #y-r- 40 [0 2 0 3] KBttXtfiEft? * /u-Mctt, /< y ?=i- 

tt, it#MQg4 8-28325^, ^54-74430 Ttt, *«>'<>f *0{&<^J*#tf^lf 

IrIS 4 — 1 2 4 7 2 6f, ^15 5- 2 2 7 6 6^ ^tv5o a — hB^#*HS 6fe«|S|-i LT 

(^5 5- 1 4 2 3 3 9£\ IrI 6 0 - 2 3 8 5 0^. PI 6 11, Wili, (iKftB^^^^A, mW&kWt* frist 

0-2 3 8 5 1-?-, 1^60-23852 -5§\ P160-2 A, ^tyy, 9 M ^ WfikX^sV^s $rM'< V V 

3853^, 1^)60-57836^, P160-6064 Ms. Z.m\t^9y, BfCBfi, *fkffift, MfeBfi. * 

RI6 0- 1 1 8 8 3 4^ m 6 0 - 1 2 2 9 4 0 ^>7K!7-f f ^ ^ftT/U5-^A % Wy>±, 

-§\ f^6 0- 1 2 2 9 4 1 me 0- 1 2 2 9 4 2 /^^^ S^^v"?^. ^fiK*iBlf v V * . 3 d 

H6 0-2 3 5 1 34*, 1 - 1 6 1 2 3 6 ^ ^/U->y ^7, ^D^^T/Kt, j§-<-^^ ^ 

*H»W2 4 8 4 4 3 0*, (^J2 5 4 8 5 50 BftT/U*^^^. ^ % y hsK>. if*7>T 
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v v D^ir/K &*|ftflg. >7^v«tHI^# %, ftSKfll. ORffl%-loa*%^IBIlT'{£ffl-r 

yfcr^/^, #1rV>\ ^/^^y^/b 10 Onm^WjfJK, h-f— flCO. 1-2 Off 

t Ltii, ffif&#L #Hfe#l. SkJPk 3btt@fi»L KM Dt s i/^i^|(Dti/7^i, ^*n*y** 

[0 2 0 5] jls?*?*? MBSjfi&tfflEja^-f/U-fciO • ^!7y^^«tf**f btlZo ^ilb<omMM 

^^Sr«*DUTt>J:^ 0 ^^-7ry^^(t [0 2 0 9] «f«W«WttTtt, ^W^CTJRJBI t 

l:ot^|j:, #MBS6 2-2 4 5 2 5 8 m 6 2 - 1 «3S**^S fcftSo 
3 1 6 6 4 8^ 1362-11006 6#W#^«^E [0 2 10] *-Y*JTt LTtt, ft • 

tt#*>So *7^teBHflft*S«V^ (4 0t»TO #y tttfflt^^^tflf^^S^Sl^t !i T, «ttt«sf 

(E»««3ft s Kv^y ^-^y***^-/^- h/f K «5p*$«E@T*3 0-1 5 0/im«U\ 
WtaLTfc, *-yuSrlK±"r*ri:^t?#* 0 [0 2 11] H+-*iiffl*ix5iiftt*j4*tt 

[0 2 0 6] **fl^y^tt>f S^y h^fS^ tltll WfcRftSft* fc©^tt4lr «x.tf«5t 
*(=«|Rf4ft<, 4fc*n*>*a;, W*tf»*«3l*£*iJflI 30 *±t||DSL*^-W*fc»j«Ufc»^*5¥«rfTl« 

&0^^£fln^LT^£ffMU ±Z [0 2 12] [%y-7 4/i'?-]$7-7 4;i'#-<DM 

1zK1ittmir%V—*>\"(>9*J=-y VJ5#&\zm\i* jfcfrg^ LTii, $)tblzy* hu^ hlz£?) 

btiZ 0 >fy^i?xyhEft*ai:it 7*h>fv*fc SrJBritL, acv*"Cifefei-S#tt, *^tt*SH5p4 -1635 

»r*»*W«lWV^*/h*^»«Tf*JWffl-#-6* 52*. *&M¥4 -128703^ 4 - 1757534H**-? 

[0 2 0 7] [^7-htH*»7^yT^>ft 64x5*ffi<!: UTtt, rix?>^^i* tlO*iSfeSrfflV fc 
^1*S:«At5*7 - ht-ffl^>^WIISt Ltli ffSU^ffitLTtt, #M¥4 -175753^ 
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5 5. 
[0 2 14] 

[SUM] KT, *»W03WS««rRWi-«*, **9J 
[Hifc^J 1 ] 

fllOl Ijft^tt^) 5. 3g, v^^vl^/U*^ 
/^gtf-hy *i»7. 04 gSr, TE*»£#»#tfc 
(S-2) 4. 2 2g, TEXft£#ffl*tt (S-l 
1) 5. 6 3gMW^5 0ml^H7 0°C{:t 

^^P7/U^^f- (MICROFLUIDEX I 20 
NC) \ZX 6 0 0 b a r <Dj£JjX 5®Mi§£l£Z>Z. tX 

Jtt««£SrtTofc 0 r5LT»bnfc»*tt«!»^«IHL 
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Og, SURFYNOL4 6 5 (AirProduct 
s&Chemicalsfi) 7g, !&<<*>fo9 0 0m 

[0 2 15] 

[ft2 1] 
S-2 



S-1 1 



O=p4-0CH 2 <pHCH 2 ^-CH 3 J 
\ CH 3 CH 3 

[0 2 16] (Wfi-B- I <Dftm m\A(D7$ ni/T 

m^mt^mmi o 1 £t 

l^y^ftlOl, 1 0 2, 1 0 3, 1 0 4, 1 0 
5, 1 0 6, 1 0 7, 1 0 8«rffrftLfc 0 

[0 2 17] 

[ffc2 2] 
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[0221] mmtu >?m 

[0 2 2 2] (BttlBft&tmfli) «±<0#**W»* 
m W>?mA~~ I ) My^Ri 0 1-1 

0 8) <D>f y^^a!/ KflH ^KonT* Tf5l?ffi& 
tro/c 0 ^co^m^^~l 2fc*Lfc 0 &3b\ 1 2 

xyh/!)^- (EPSON (») tt|!;PM-7 0 40 
0C) X7* Y%mk (EPSONttlPM?I«t<)fe 
2R> (KA4 2 0 PSK, EPSON) KSSttSrlESL 

[0 2 2 3] <feP>-7* H*«iR^*fi!lLfclifttS:, 
3 9 0 — 7 3 0 nmi^y^/</H Onmia^ 
EJN"*'** h/^GRETAG SPM100-I I 
(GRETAGthM) Srffl^TMfeU ^tt^C I E 
(HKRSnSJIS) L * a * b *feSW*Jw»<5^"C 1 
a*. b**JttBLfc, JNC (ttBiSfeA0*PnS']jS» 

CO J A P A N Colour (0 *ff\»\ 50 



(A E) *SJft/MCft5 X Japan Colou 

r Ink SF-90WJapan P a p e r £ 

-/^ttmLXisT^b LXftlt U*ftW£TfE<£>«fc 9 

(-^^ t/lo 

L*: 5 3. 6 ±0. 2<DWB\Z#\,*X* 

O: a* (-3 5. 9 ± 6 4>J&ffl) , ftl>\ b * (- 

5 0. 4±6<7)ftH) 

A: a*, b *(D-J5(nh- (±EO"e3tJ|Lfc»* t 
l<^«) 

#3fK/fl^fc JAPAN Col or^lP 

L * : 53. 6±0. 2 
a*:-37. 4 ± 0. 2 
b * : - 5 0 . 2±0. 2 
A E : 0 . A ( 0 . 1 - 0 . 7 ) 
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(1) mm 7VKR-7 0 4, <i : J 
apan ColourSF-90, ffitt : #17- h 

(2) JBfe : ifl'Jfefff ; X- r i t e 9 3 8, 0/4 
5, D 5 0, 2 d e g. , black backing 
[0 2 2 4] <«»#tt>7* H*RWc»rtLfcBlk 

fc, SUi(ii-7 P Dy^v/3-t-^-7^- h^-/<-PR 1 0 1 
(CANONtfcSi ; QB J PRA4) Cl#riSLfclffei 

») , m«HBO*#**^»^«:B PFA) £ LT, 

[0 2 2 5] <B*tt>H«S:»|*Lfc7* h*«R« 

u **sr«*ufc 0 ***** 

^t>o?£A, **;$s<IM;:£ Cfct>tf)£B, **##t* 

[0 2 2 6] <B3lfitt>lWBBifc«:»*bfc7* h*R 
ttti, ^IfW-*- (T h^*C. I 6 5) Srfflt^ 
(85000lx) £7 BRVl 4 0 H 

*BU **/^«Ut«[««>B»»*«rSI«*«" (X 
-Rite 3 10TR) SrJflt^TWfeU feia#$^lt 
MLfco 4*3, 8(rEK**»«tt* 1, 1. 5Xt/2. 

0^3^-c-aj^L/co wnoji*t?t>ft*a#**s7 o 

%«-k<P#&S:A, lXtt2j£tfS7 0%*»«:B, £T 

o»*t?7o%*j«<o»&srctfc, Hant-ewtft 
fc. * 

£-12 
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* [0 2 2 7] <»«»#tt>«rEB*«r»*Lfc7* h 
8 0 C C- 1 5%RH^*#TT*7 0BHK*** 
«#U «#ll(j«<DH**S«:5»**» (X -Rite 3 
10TR) £ffl^Tiffl£U 6*a#$tLtfFil 
fc. fe*»##iwO^-CS*t»** s 1 , 1. 5, 2^3 

jflLfcTffMBu ^i*ft<om&vt>&m&tfm&9 o%w 

±^S-&*A % 2£#9 0 B, £T<£« 

ftT- 9 0%*»<O»-&SrCt Lfco 

[0 2 2 8] <^-/v^^wtt>'>-^^^M^-> /r -f-r 

10 y-<D-m#7X%ftt&&^£mLtetfh* 5kV 

5±0. lppnu ItffilZ&feZiXfZtfytXft 
ir, WiEiS«Sr^Lfc7^ h3tJRJRS:7 0XtJci 4 0 

If (X-Rite 3 1 0TR) &ffl^T»J£U 
£LTi¥ffiLfc 0 4*>\ «HEK*t»*«, 1, 1. 5S 

OZG-EM-0 1) Srffl^TKSLfco WiT,W»*t? 
20 fcfe*»ff*dS7 0%«±^*a'S:A, lXli2M7 
0%*StS:B, ±X<nm&X*7 0%*i<Ot^tCt L 
T\ ZSK-CfFHSLfco 
[0 2 2 9] 
U6l 2] 
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[0 2 3 1 ] [jMfcW2] S«0!lT?flF»bfcHC*- 
My*** **«l«)|Sl«JCTiBttS:*±5K7>f^ 

[0 2 3 2] [£ft013] *Jt«yiT?^«bfclRlC>ry 
4*y$ *sx.y hy ] J>& — B J— F8 5 0 (CA 

* h*jR«GP-3 0 l^BfftSr^!; >hU £ttfl 1 10 

[0 2 3 3] C^fi#j4) *8!B(07#DS/7=yfc* 
tt Mfc&» 10 1, 10 4, 115 &t>* 132) co^rix 

tb-iooof (=#fly*K) ) l o ofCflgfl^**- 
^$/u-ea*»*«, 1 5 ot^aottLraBasiSrfif 

IT 1-2 0^^n£iI#lU h-J--£L/c 0 COh 
1 0»fc»L** y+Hft» (fflp°p^ EFV2 5 
0/4 0 0 ; B#g*c*&S« 9 0 0«Sr*Sf— ^a^tatt 

tt 3 mn % «&k 6 K&umm Lizsituimmiz lt 
t&n^nm^m m&* NP-sooo^t/^ 

[0 2 34] fffiKKtl. *«WOft^*«r^S*9 
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*9«*5.t^OHP±t=, ^ti^nSWHfift («±coi® 
{10 *5J:l«iiSHft (OHPii) SrfEtJU KTK:* 
-t-*«fcT?*!fcLfc. 4*5, h+-«-«*tt0. 7±0. 
0 5 (mg/cm 2 ) (DifiHT'Iftf Lfc. 
[0 2 3 5] »bixfciB«^o^-C, &Bi#ffi*IM4S: 

-13+, Ottfeffi*s*A ; Afi^K^o/c^^ £^ 

HTHt, E»Lfc«:»OH«»ac i tJISLfc», 
(7h7^C. 16 5) £ffl^T, 

( ( (Ci-Cf) /Ci) X 
10 0%) SrJIfcHU IMBLfc. ■feSAttKJtftAfl- 
(X-R i t e 3 1 0TR) «rfflt*Till£Lfc 0 
H£3t-1 3lZ^-t 0 *-13t, M8#$^9 0% 
«±^»^SrO, 9 0-8 0%O»^S:A, 8 0%*fS 

[0 2 3 6] OHPB»©aWtt^o^"CttTIE*jSfei- 
TiMBLfc. HS«ff3f« rs3oeeE»**««-j 
£±0 h-t— ^ffi^tLTWj^OHPffiv— h£!J 7 
r LrHflfc(^pI«»3feSii*S:ffl^U, 4 5 0 

£ Lfc 0 ^3t®ig^8 0%»±*O. 7 0~8 0%£ 
A, 7 0%WRXHfc e U.t<D. ^i~13ii 

[0 2 3 7] 
W13] 



[0 2 3 8] 
Ut2 6] 
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[0 2 3 9] 
Ut2 7} 




OH O NHCH 3 
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1 0 



NH O NH-<^-CH3 

V 



[0 24 1 J (HUM 5] 

y7^ Wb&ft Sr # 7 ^ 7 -f /v * — iSffl L fc|g**r* 

ffl«^f>3-hU ftljft^ J: 

BjtttHStKf^Sf (ft) 
x>>/<— HITACHI LD-5010-i(NA=0.40) d J; «9ffo/c 0 
X, a«»tttt*<k*X* (ft) «SOPDXttSOPD-B*rffl 

^ l//- /u/*yuA7/uf t K (SJ£*/UJt=5/5/ 30 
7.5 ) a^*^?>»e,*ifc^U^-/u/sK9y^»IB 

[0 2 4 2 J 
Ufc2 8] 




40 



* [0 2 4 3] -e^*tu573i/-yHk^ftS:fflV^TS!lig 
o —Ty ^/>y7y K- 5 -y^u* 
tvu (5p*S2fi^7KifeS^^^7 1 /HkSttTV^) 1.8 

fL8&^vu20Kiffl&tfS 1 4\Z7F-t*ftW<ny * 
*«*-e-fc 0 ^>y =^»3i^-SrR*:«, 100 ■c-cjoas 

U 9c^TT/^i;^lc<J:9S3t^Sr^L-C0.8 M 
£ffiR*SL 150 , CT*15»*D»RL-C^r^^*fe^^7 
[0 2 4 4] <Jt(ft«>±E3IJfc«l-effl^fc*«W^-> 
1 1 SrUtjHBSra^UTsK^Su^ 

-^K^fS. 7;u* y S« It 1 m tnO»»SS:*t5 
tf^fitffe/^-^SrWfco 150 <c 

T'lO^JOflfc LT v-T 7-7^ — 4r»fc 0 
[0 2 4 5] <Wffi>#f>tLfc'>TV^7-7^/U^- 

^-f 0 *fc, ^^if— ^— ^— (T h7^C. I 6 5) 
SrJH^T, ^rir / V% (8 5 0 0 0 I x 77 BBBHBJt 

[0 2 4 6] 
»14] 









#£¥1* 




1 04 
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9896 




1 1 2 
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95% 
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18% 



[0 2 4 7] 
Ut2 9] 
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9 

Ck^JL^NHCOCH 
JTT C 4 H 9 (n) 

or 0 * 



N 



(nJC 4 H^ N "C 4 H,(h) 

[0 2 4 8] \mmt)£^*%ffi<r>7*<a'sT->ik-& 

[0 24 9] [31*016] 3SKS«10tt***Sr. TIB 
Srfflv»-CSIlfi09 6«5»t»SrtT4ofc o i-<tt)*>, ill** 
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X x H. Iwano, et al; Journal of Imaging Science and 
Technology ,38 140-142(1994) KEfcOfiiHlS 
8 0%, ilflfefbMMftl 2 0 p pm, «3t*rBR*tf + 

[0 2 5 0] KT, n%mttWA<oy9xii'T~>9t 

[0 2 5 1 ] *SB©tt«»47^P isT~^i\&m 

[0 2 5 2] 

[ftso] 



Na 3 W0 4 2HjO 



POCb 



HjN<CHj)jOCH 



30^pH^0^r*l{CH^^0CH 

CH, 




[0 2 5 3] 



UtS 1] 



83 
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NC ^ e-^ CaHs 










MISO 






ft*ftt> 



CM^CHiCMOH 



<fH, 

C tfCH^COjCH CHyOC H, 





cm 

CKCHsbCOsCHCHjDCfe 




It** 












ACETONE 















aid, 



CH^OCMfCHOH 



l>CHOt 




m •V^ M y N H 



[0 2 5 4] [|&S0y 7 ] 

1 : *38Wft-&ft 1 5 1 
{fr£* A 

6. Ogi:2 0 0mLODMSO ('^f^/Wi/ 

o. 3g03-^/^7 p F-7 p D/'y-^;^ySth 
y^A (TVUKy^) £^DL/c 0 ^^T, ^2 0 
t:Ttg^LTV^^^6-, 2 4. 4g^«7k«ltth 

*tMi, m&&x*imm$tWLtc 0 2ot*t*ftai 

Lfcft, y^T^iSU 1 5 0 0 0 

mL^^^^^ir^ltr 0 B ptlTL, ?l^l£t*3 0 
#BMt#Lt\ WffiLfc*^^*-y^:i:T?*i§U ft 
B^/i'-CftfrU «»Lfc 0 ^^ffi^ii^ y* 
y-^/ftSf^f-^feff^LT, 4 2. 5g^ 
ttASrftfco 'H-NMR (DMSO-d6) , 5 (IT 
MSS*: 1. 9-2. 0 (2H, t) : 2. 5-2. 
6 (2H, m) :3. 2-3. 3 (2H, t) ; 7. 7 
5-7. 8 5 C 1 H, d) ; 7. 9 3-8. 0 3 (1 
H, d) ; 8. 0 5-8. 13 ( 1 H, s) 

[0 2 5 5 ] it£V0B(D£f$ 

4 2. 4 g (Dik &m A & 3 0 0m L <nBt8t\Zl&1# L . 

2 0 LTl*5 2. 5gNa a WO 

4 ■ 2H»OS:**DLfcft, Aft I O'CS-tTfr 



Sllfc, 3l#Sc#, 3 SmL^iBBMfc*** (3 0%) 
Sr«^aSL*^ib*^{r}fiTLfc 0 f*Ii& 1 5 - 2 0 

30 EJfcjRfcll 5 0 0mLro»*xfyUtftAU 31 # 
(**BJBLatT3 0»IBati*Ufc«t, «fffiUfeft3|gfi 
Sr^y^-sfe^at. 2 0 0mL«xf;K'i5fc$ 

^/uarffl^TAD^acjf trWJULT, 4 1. 0g^ 
»BSr#fc. 'H-NMR <DMSO-d6) , 5flT 
MSS$: 1. 8-1. 9 (2H, t) ;2. 4-2. 

5 (2H, m) ; 3. 6-3. 7 (2H, t ) ; 8. 3 
-8. 4 (1 H, d) ; 8. 4-8. 5 ( 1 H, d) ; 
8. 6-8. 7 (1H, s) 

40 [0 2 5 6] ik&faC<D&J& 

6 7. 2 zOik&MBZ 1 5 OmLcODMA c (is*?- 
/UT-fchTSK) M 0 00mLO7th^hy/H:^ 
»U rt»2 0fej|»lt^5iw^ 3 8. 0m 
L^)^"^ ->Jftfe y vSrSHfcfcS* L4*s ICSST L 

*T?2l*IB«#Lfc. 2 0°C^-C^£PL7t^, R£?ig& 
3 0 0 0mL(^**^AU 31 1 5°C(^T3 0 

U 5 00 0mL<D*TifcfrLfc o ftfcftfcftl&B* 5 
50 0 0 m L(7M y/o t°^T/Un — yUffe «? ttj t«s^ L fc 
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\ks y^T'^iiU 2 0 OmL<7M y/n b° 

/UTyU = -/^ac», «ffift«6tT5 2. 2%<o\Y&m 
C£#fc 0 1 H — NMR (DMSO-d6) , SfjtTM 
SK*fS: 1. 8-1. 9 (2H, m) ; 2. 5-2. 6 

(2H, t) ; 3. 6-3. 7 (2H, t) ;8. 4- 
8. 5 (2H, dd) ; 8. 6-8. 7 ( 1 H, s) 

[0 2 5 7] {L£feD<^/£ 

12. 0 g^S-^VT'D^^^yntVUT^ V (JgjjC 
itm Sr5 OmLm Mr MJyufcWfcU f*rt&4 0 C 
r-jf# itt^i:^ 16. 7 g ^«ic^ 10 

Mtfttt, ^EfcJMrl 0 0mL^®7Kt7k3 0 0 

ISi&LT* 16. 2 g<0fc£»D«r»fc„ X H — NMR 
(DMSO-d6) , 5flTMSS^:l. 0-1. 1 
(6H, d) ; 1. 5-1. 6 (2H, t) ; 1. 9- 

2. 0 (2H, m) ; 2. 9-3. 0 (2H, dd) ; 

3. 0-3. 1 (2H, t ) ; 3. 3-3. 4 (2H, 
m) ; 3. 4-3. 5 (1H, m) ;3. 6-3. 7 20 

(2H, t) ; 7. 1-7. 2 (1H, t) ; 8. 3- 
8. 5 (2H, dd) ; 8. 6-8. 7 (1H, s) 

[0 2 5 8] *«Wflfl*<fr&ft 1 5 1 <D&tft 
ftaf^#l/^cZoP77^3(: x n — T * /L'T/^- 

/U6 OmLflDx, ^:i:ft^D16. 2g, 

(II) 1. 3gtti, «#L<e*e>*a-eO. 3mL 
Wl, 8-^7ft^D [5. 4. 0] -7-*?>y* 
±y (DBU) «Tl/: e 3l£?gc£, R/SSSSrrtai 
oottt'MU, IHaftTlWHI«#Lfc. y^y 

-/H OOmL^Alt, aatT-Cl»HI*#Ufco 30 

****?>»] L 2 

0 0mL^^/-/K«l/: o ^iC5 0 0mL^) 

Lfc„ « B 0 0 ^2OOtnL(O^ 
/— yMc}60f*i3:yt«, 3 0 OmL^ y^p/>V— 
Sr*TUTS«t»S^c 0 ffigpl^S'JflL JElw* y^ 7 
/-^2 0 0mLl:«»^ BH*L4**&»»a*4 
"CAoaU 4 5 OmLtfM y/n/V-/^gm: 
£ T-SttRSrffo fc 0 £ ^'Jf£<Y y :/n y 

t^t*^*^tt**-£T. 11. 2g(Ofl*ftdft 40 

1 5 1 SrtfftlSAi LT»fc. A max 
S) : 6 7 6. 1 nm : e m a x («lR«*ttft^*3*+ 

7 8X1 O 5 (DMF^t 3 ) o 

W**"C£* Lfc7#DS/T3iv*(ll)-«ljMftB3js % 
j3-ffiE«lSy {^^xmcO^-Oif ^co (2Sfctt3 
ffi) . (6Sfctt7ffi) , (1 Oifefil lffi) , (1 
4SfcSJ 5ffi) C- (SO z - (CH 2 ) 3-S0 2 N 
H— (CH 2 ) 3-OCH (CH 3 ) a J 3£^l(i> §M"7* 50 
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D^Tn^-^cfj- (so 2 - (CH 2 ) 3-SO2NH 
- (CH 2 ) 3-OCH (CH 3 ) 2 } £Sr£tUfi*1- 

[0259] mm&i 8 ] 

2 : #*9Hfc£» 1 5 2 (D^J& 
itSVO a 

yU*/V#*5/K (DMSO) 6 0 0mL^te, 

n, n- v'xf y^yf ygft h y #A3 7kfn 

5 2g*>«#L4*&*ai?»«*aioufc. rta 

125g(DDMSO3 0 0mLg$5: 

ft, rt«#*»i;:45£-Cft*PU K/£«£*4 ooo 
mLKfcttTAtfrU &WVltifmmftL1t'&* 
fc 0 f#e>ftfcfcl£Hli&*3 0 0 OmL, #y^y-/U2 
5 0mLT»Lfdl, 4 O^T— IftRflfeLfco *#?>^ 
fcfi*£ifl£, y*y-/u 5 0 0mL£/8V>T*D^ft#L 
T, 1 Otft'ftit, «*tT, 184. 7g 

<D\Y&m a *H — NMR (DMSO-d6) , 

SflTMSggi: 1. 2-1. 3 (3H, t) : 1. 3 
-1 . 4 (3H, t ) ; 3. 8-3. 9 (2H, q) ; 
3. 9-4. 0 (2H, q) ;7. 9-8. 0 ( 1 H, 
d) ; 8. 2-8. 3 ( 1 H, d) : 8. 3-8. 4 
(1H, s) 
[0 2 6 0] ft&m b 

SSHMIfT, ft9f^^Eop77^=«^ 

>i>T^> 3 9 0mL^M, ^K^fl. 

TlMfcdfca 1 3 0g^l»l, 

d5e>rt»4 2^4-e#abfc 0 raa*i?4i*Ha 

#Lfc«, rta2 OlCS-CftBlt, KJCSMSr* 13 0 0 
mLi:*ltT, 3l£j*£»IS8Sl 0 0 OmLSrjfiTLT 
S^pH=2tt»8Lfc 0 WfflLfc*Sfi£*>i@, 2 

M7 0. 0g<7Mt£4*b£?#fc o X H — NMR (DM 
SO-d6) , filfiTMSS* : 7. 85-7. 95 
(1H, d) ; 7. 9 5-8. 0 5 ( 1 H, d) ; 8. 
1 5-8. 2 5 ( 1 H, s) 
[0 2 6 1 ] itSM c 
Tir b V ^5 OmLC 1 -/ 2 '< J 

(iMiW) 18. 3mL^U 4°C(^»o 

1. OmL^^JD, M^T, rtai 5^**8*41^5 

Mt*3 0t>M#L, 5 0 OmL tf>*£8sM, 2 0 0 

&#J&Lfc 0 *W#«/BS:fifP*tt[*X*5lliac*L % ffi 
/K^i- h V ^ ^"Ctt««affi L . 3 2. 1 g a>*<< iv 
i*^fk-&*c *»fc e 1 H — N M R (CDC1 3 ), 6fiTM 
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S£2H:l. 2-1. 3 (3H, d) ; 2. 0-2. 2 
(2H, d d) ; 2. 2-2. 4 (2H, t) ; 3. 3 
(3H, s) ; 3. 4-3. 5 (2H, d) ; 3. 5- 

3. 7 (2H, t ) ; 5. 0-5. 2 ( 1 H, m) 
[0 2 6 2] d <D $f& 

m&uwj* 23. 9 g , asMtay** 

(?P7t*6H) 2 8. 7g£7)7t hyi»5 0mL 
fc, ffr&lfcb 2 3. 0gift*ftc 3 1. Ogil 



fc 0 T^m*hWk, 5Sl:5 0 0mL 0*£*D;L, 1 
5 OmL ^BK^i^/^BftftSrttta, 
ftl^filfc. -tO#««S:fifPft*tt*T5lllffij*' 

u **«hh-m »*-eis»«*»u si. 5 g co 

yt-JfrftOik&fad&fflZo 'H-NMR (DMSO- 
d6) , 5{fiTMSK3l: i. i-i. 2 (3H, 
d) ; 1. 8-1. 9 (2H, m) ; 2. 4-2. 5 
(2H, t) ; 3. 1-3. 2 (2H, t) ; 3. 2- 

3. 3 (3H, s) : 3. 3-3. 4 (2H, d) ; 

4. 9-5. 1 (1H, m) ; 7. 7-8. 0 ( 2 H, 
d d) ; 8. 0-8. 1 ( 1 H, s) 

[0 2 6 3] it&fa e <T>^& 

5 0. Og«>fk-&*dSrl 0 0mLOftBWwa-&U, * 
rtfilO'CtlWU^Si:^ 2. 6gN 
a 2 W0 4 '2H 2 0»l/: 0 3I*SKS, 3 0mL<O 
iBSMfc*** (3 0%) fc««H^ttlcLft*&*4r^JH 
TLfdo rtJftl 5-2 0tt3 0»Wltiti, S 
*S«*rrtift6 o°Clt«U, Riftftt?li»B«#t 
fc. 2 ot;£T*#£PL*:f&, sacsoomL^ 

^^vU<h 1 0 0 OmLWTR^ftAL, #fSo — hT'SS 

49. lg(7)^^(7)^e^#f: 0 J H-NMR 
(DMSO-d6) , 5HETMSJS* = 1. 1^1- 2 
(3H, d) ; 1. 7-1. 9 (2H, m) ; 2. 3- 

2. 5 (2H, t ) ; 3. 2-3. 3 (3H, s) ; 

3. 3-3. 4 (2H, d) ; 3. 5-3. 6 ( 2 H, 
t) ;4. 9-5. 0 (1H, m) ;8. 3-8. 5 
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